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1.0 Declaration of the Record of Decision 

Site Name and Location 

U.S. Army Depot Activity, Umatilla 
Ammimition DemoUtion Activity Area Operable Unit 
Hermiston, Oregon 97838-9544 

Statement of Basis and Purpose 

This decision document presents the selected remedial action for the Ammunition 
DemoUtion Activity Area (ADA) C ĵerable Unit at die U.S. Army Depot Activity, 
UmatiUa (UMDA), at Hermiston, Oregon, which has been selected in accordance with 
the Comprehensive Environmental Response, Compensation, and Liability Act of 1980 
(CERCLA), as amended by die Superfund Amendments and Reaudiorization Act of 1986 
(SARA), and, to the extent practicable, die National OU and Hazardous Substances 
PoUution Contingency Plan (NCP). The decision is based on the administrative record 
for this site. Documents supporting the selection of the remedy are identified in 
Attachment A to this Record of Decision (ROD). 

The remedy was selected by the U.S. Army and the U.S. Environmental Protection 
Agency (EPA). The State of Oregon concurs with the selected remedy. 

Assessment of the Site 

Actual or threatened releases of hazardous substances from the site, if not addressed by 
implementing the response action selected in this ROD, may present an imminent and 
substantial endangerment to pubUc health, welfare, or the environment. 

Description of the Selected Remedy 

The selected remedy for the contamination at the ADA includes die implementation of 
actions to (I) clean up chemicaUy contaminated soUs; (2) remove unexploded ordnance 
(UXO) items from the ground surface; (3) detect and quantify UXO below the ground 
surface; and (4) conduct reoieval and treatment of buried UXO to a depth that wUl aUow 
for the selected land use under Base ReaUgnment and Closm-e. 

The specific steps involved in the cleanup of contaminated soils at the ADA wiU include: 

• Excavation of approximately 14,000 cubic yards of contaminated soil at five 
separate sites at the ADA (Site Numbers 15, 17, 19, 31, and 32). UXO items 
woidd be removed from these sites during excavation as necessaty to perrnit safe 
excavation and access. 

Treatment of contaminated soils by a mobile soUdification/stabilization system. 

• Disposal of the treated soU fttim the soUdification/stabiUzation system into the on-
site UMDA landfUl. 

• Restoration of excavated areas with clean backfUl and vegetation. 
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A phased approach wiU be taken to quantify and reduce risks to the environment and 
human health and safety posed by the presence of UXO. Phase I of diis approach wiU 
consist of the foUowing actions: 

Conducting a metaUic object survey over the entire ADA to obtain a better estimate 
of how much metalUc debris would have to be removed to clear the ADA of 
possible ordnance. 

Conducting (concurrent with metaUic object siuvey) a "visual sweep" over the 
ADA to locate and remove objects identifiable as ordnance. 

Phase n wiU consist of the removal of buried UXO that is consistent with the future use 
selected for the ADA. Prior to the initiation of Phase n, the Army, EPA, and the Oregon 
Department of Environmental QuaUty (ODEQ) wiU meet to review (1) refmed cost 
estimates for clearance of buried UXOs in die ADA and (2) the selected land use decided 
under BRAC. The Army, EPA, and ODEQ wiU make a final decision on the depth of 
UXO clearance reqiured to support the selected land use. In die event diat the Army, 
EPA, and ODEQ cannot reach an agreemenL the decision wiU be subject to the provisions 
of the UmatiUa Federal Faculties Agreement (FFA), including dispute resolution. 
Providing an agreement is reached, the initiation of Phase n is planned within 15 months 
after a final land use decision has been made. 

Following the actions described above to clean up contaminated soil and detect and 
remove UXO, institutional controls will be appUed to the ADA to permanentiy control 
access to, and use of, the ADA consistent with the final use selected. 

Statutory Determinations 

The selected remedy is protective of human health and the environmenL compUes with 
federal and state requirements that are legaUy appUcable or relevant and appropriate to the 
remedial action, and is cost-effective. This remedy utilizes permanent solutions and 
altemative treatment technologies to die maximum extent practicable, and satisfies the 
statutoty preference for remedies that employ treatment that reduces toxicity, mobiUty, or 
volume as a principal element 

The cleanup levels, Usted herein, for chemicaUy contaminated soU are protective to aUow 
for possible future industrial use. However, the continued presence of UXO will require 
that instimtional controls be implemented at the ADA to restrict access and future use. In 
order to ensure that this cleanup remedy continues to be protective, a site review wiU be 
conducted evety five years. This review wiU include verifying that institutional condxjls 
remain in place and that land use of the ADA has not changed. 

|in.d/tad.6706242«M 



Lead and Support Agency Acceptance of the Record of Decision 
U.S. Army Depot Activity Umatilla 
Ammunition Demolition Activity Area Operable Unit 

Sienanire sheet for die foregouig Record of Decision for die Ammunmon Demolition 
AOTvSvArea Operable Unit final action at die U.S. Anny Depot Acnvity at UmanUa 
between die U S Anny and die United States Environmental Protection Agency, widi 
concurrence by die State of Oregon Department of Envuonmcntal QuaUty. 

^Lewis D. Walker ~ ~ Date 
Deputy Assistant Secrctaty of die Army 
(Environment, Safety, and Occupational Healdi) 

\mjtnmt.t7VU*a.%r*' 



Lead and Support Agency Acceptance of the Record of Decision 
U.S. Army Depot Activity Umatilla 
Ammunition Demolition Activity Area Operable Unit (Cont'd) 

Signatiue sheet for the foregoing Record of Decision for the Ammunition DemoUtion 
Activity Area Operable Unit final action at the U.S. Aimy Depot Activity at UmatiUa 
between the U.S. Army and the United States Environmentzd Protection Agency, with 
concurrence by die State of Oregon Department of Environmental QuaUty. 

Jeutenant Colonel Moses Whitehuret. Jr. Date(/ ^ Lieutenant Colonel Moses Whitehuret, Jr. 
Commander, U.S. Army Depot Activity, UmatiUa 

^outinAjmisuajtM 



Lead and Support Agency Acceptance of the Record of Decision 
U.S. Army Depot Activity Umatilla 
Ammunition D^nolition Activity Area Operable Unit (Cont'd) 

Signature sheet for the foregoing Record of Decision for the Ammunition Demolition Activity 
Area Operable Unit final action at the U.S. Army Depot Activity at Umatilla between the U.S. 
Army and the United States Environmental Protection Agency, with concurrence by the State 
of Oregon Department of Environmental Quality. 

itaTCooralfiat 
MarkMDaugherty (r~_J j ^ ^ ^ 
BRAC^ EnvironmentaTCooralliator 
U.S. Army Depot Activity, Umatilla 

Jm.d/nd.e70«2-e2.e/84 

4a 



Lead and Support Agency Acceptance of the Record of Decision 
U.S. Army Depot Activity Umatilla 
Ammunition Demolition Activity Area Operable Unit (Cont'd) 

Signature sheet for the foregoing Record of Decision for the Ammunition Demolition 
Activity Area Operable Unit final action at the U.S. Army Depot Activity at Umatilla 
between the U.S. Army and the United States Environmental Protection Agency, with 
concunrence fay the State of Oregon Department of Environmental Quality. 

Chuck daikc Date ^ ^ 
Regional Administrator, Region X 
U.S. Environmental Protection Agency 



^Licad and Support Agency Acceptance of the Record of Decision 
JJ .S. Army Depot Activity Umatilla 
^mimunition Demolition Activity Area Operable Unit (Cont'd) 

zSignature sheet for the foregoing Record of Decision for the Ammunition Demolition Activity 
aarea Operable Unit final action at the U.S. Army Depot Activity at UmatiUa between die U.S. 
zarmy and the United States Environmental Protection Agency, with concurrence by the State 
lof Oregon Department of Environmental Quality. 

HMarkyDaugherty C ~ 3 ^ ^ ^ ^ 
3RAC^ EnvironmentarCoorattiator 
ZU.S. Army Depot Activity, Umatilla 

ln<.d/iod.e70e2'42.«/S4 

4a 



Lead and Support Agency Acceptance of the Record of Decision 
U.S. Army Depot Activity Umatilla 
Ammunition Demolition Activity Area Operable Unit (Cont'd) 

Signature sheet for the foregoing Record of Decision for the Ammunition Demolition 
Activity Area Operable Unit final action at the U.S. Army Depot Activity at Umaalla 
between the U.S. Army and the United States Environment^ Protection Agency, with 
concurrence fay the State of Oregon Deparmaent of Environmental Quality. 

Chuck Clarke ^ l e ^ 
Regional Administrator. Region X 
U.S. Environmental Protection Agency 



Lead and Support Agency Acceptance of the Record of Decision 
U.S. Army Depot Activity Umatilla 
Ammunition Demolition Activity Area Operable Unit (Conf d) 

Signamre sheet for the fasegping Record of DedsiQa for the Ammunition Demolititxi 
Activity Area (^larable Unit final action at the U.S. Anny Depot Activity at Umatilla 
berween the U.S. Aimy and the United States Environmentzd Protection Agency, with 
concuxience by the State of Oregoa Departnsent of Eavironmencal Quality. 

_A^Wv^ qu i 2 6 1994 
Ened Hansen Deie 
Dixtctt^, Oregon Department of Environmental Quality 

Note: The State of Oregon's Leoer of Concuntace is appended 00 this Record of Deciaon. 



ZO Decision Summary 

This Decision Summaty provides an overview of the problems posed by the conditions at 
the UMDA ADA, the remedial altematives, and the analysis of those options. It explains 
the rationale for the remedy selection and describes how the selected remedy satisfies 
statutoty requirements. 

2.1 Site Name, Location, and Description 

UMDA is located in northeastern Oregon in Morrow and UmatiUa Counties, 
approximately 5 miles west of Hermiston, Oregon, as shown in Figure 1. The instaUation 
covers about 19,700 acres of land. The ADA is located in the northwestern poition of 
UMDA. This approximately 1,750-acre area contains 20 individual sites that have been 
identified as areas of historical or current Army activities. The locations of these sites are 
presented in Figure 2. 

The region surrounding UMDA is primarily used for irrigated agriculmre. The population 
centers closest to UMDA are Hermiston (population 10,075), approximately 5 miles east; 
UmatiUa (population 3,032), approximately 3 mUes northeast; and Irrigon (population 
820), 2 miles nrnhwesL The total populations of UmatiUa and Morrow Countries are 
approximately 59,000 and 7,650, respectively. 

Northeastern Oregon, the setting for UMDA (and the ADA), is characterized by a semi-
arid, cold desert climate, an average annual precipitation of 8 to 9 inches, and a potential 
evapo-transpiration rate of 32 inches. The installation is located on a regional plateau of 
low reUef that consists of relatively permeable glaciofluvial sand and gravel overlying 
Columbia River Basalt. 

Ground water at UMDA occurs primarily in two settings: in an unconfined aquifer within 
the overlying deposits and weathered basalts, and in a vertical sequence of semi-confined 
and confined aquifers within the basalt Regional flow gradients in the uppermost 
unconfined aquifer are influenced by irrigation, pumping, and leakage from irrigation 
canals. Ground water flow directions in this aquifer reverse seasonally in response to off-
post pumping and recharge activities. During the summer and early fall, flow is toward 
the east and south as irrigation activities peak. During the winter and early spring, when 
irrigation activities are at a minimum, ground water flow is to the north and west 
Approxitnately 1,470 weUs have been identified within a 4-mile radius of UMDA, the 
majority of which are used for domestic and irrigation water. Three municipal water 
systems (Hermiston, Umatilla, and Irrigon) draw from ground water within a 4-mUe 
radius of UMDA. 

The Columbia River flows from east to west approximately 3 miles to the north of the 
UMDA boundaty, and the UmatiUa River flows from south to north approximately 1 to 2 
mUes to the east. The Columbia River is a major source of potable and irrigation water, 
and is also used for recreation, fishing, and the generation of hydroelectric power. The 
principal use of the UmatiUa River is irrigation. No natural streams occur within UMDA; 
the faciUty is characterized by areas of closed drainage. 

The topography of the ADA is relatively flat with occasional gentiy roUing hiUs or ridges. 
Elevations are in the range of approximately 460 to 580 feet above mean sea level. SoUs 
at the ADA sites typically consist of fine- to medium-grained sand. Vegetation is 
relatively sparse, consistent with the UMDA instaUation in general. Depths to ground 
water at the ADA sites arc in the range of approximately 60 to 100 feet below the ground 
surface. 
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2.2 Site History and Enforcement Activities 

UMDA was estabUshed as an Army ordnance depot in 1941 for the purpose of storing 
and handUng munitions. Access is currendy resoicted to instaUation personnel and 
authorized contractors and visitors. UMDA is included in the Department of Defense 
(DoD) Base ReaUgnment and Closure (BRAC) program which requires diat the 
conventional ordnance storage mission be transferred to another installation. In view of 
die DoD's initiatives to promote early reuse of closing installations, property transfer of 
UMDA (and the ADA) could occur in the futme. 

Since 1945, the ADA has been used by die Army to dispose of ordnance and otiier soUd 
wastes by burning, detonation, dumping, or burial. Activities were conducted at a 
number of locations throughout the ADA. Twenty sites have been identified as acmal or 
possible locations of Army activities at the ADA. Specific characteristics of these 20 sites 
at the ADA are presented in Table I. 

In addition to possible chemical contamination at these 20 sites, ADA activities also 
resulted in the presence of unknown quantities of UXO at unknown locations across the 
entire ADA. 

An initial installation-wide assessment was performed in 1978 and 1979 to evaluate 
environmental quaUty at UMDA with regard to the past use, storage, treatment, and 
disposal of toxic and hazardous materials. Based on aerial imagety analysis provided by 
EPA's Environmental Photographic Interpretation Center (EPIC) as part of the 
assessment, the UMDA was characterized as containing potentially hazardous sites. In 
1981, BatteUe conducted an Environmental Contamination Survey and Assessment at 
UMDA. This survey and assessment included the sampling and analysis of soils and 
ground water across UMDA (including the ADA). Also in 1981, the U.S. Army 
Environmental Hygiene Agency conducted a Hazardous Waste Management Study at the 
ADA in which they sampled and analyzed soUs at a Umited nimiber of locations at the 
ADA. An additional assessment was performed in 1988 by Weston in which soU and 
ground water sampUng and analysis were performed at a number of the ADA sites. 

In 1984, an evaluation of the Explosives Washout Lagoons (a contaminated area located 
within UMDA but outside of the ADA) was performed using EPA's Hazard Ranking 
System (HRS). Based on the results of this evaluation, the lagoons were proposed for 
inclusion on the National Priorities List (NPL) on October 15, 1984. They were formally 
Usted on the NPL on July 22, 1987 based on the HRS results as well as the results of the 
instaUation Resource Conservation and Recovety Act (RCRA) Facility Assessment 

On October 31, 1989, a Federal FaciUty Agreement (FFA) was executed by UMDA, the 
Army, EPA Region X, and the Oregon Department of Environmental QuaUty (ODEC .̂ 
The FFA identifies the Army as the lead agency for initiating response actions at UMDA. 
One of the purposes of the FFA was to estabUsh a framework for developing and 
implementing appropriate response actions at UMDA in accordance with CERCLA, the 
NCP, and Superfund guidance and poUcy. A remedial investigation (RI) and feasibiUty 
study (FS) of the entire UMDA instaUation, including the ADA, was initiated in 1990 to 
determine the nature and extent of contamination and to identify altematives available to 
clean up the facility. 
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Table 1 : ADA Site Names and General Descriptions 

<;ifP N.imher/Name 

7 Aniline Pit 

8 Acid Pit 

1 3 Smoke Canister Disposal Area 

14 Flare and Fuse Disposal Area 

15 TNT Sludge Burial and Bum Area 

16 Open Detonation Pits 

17 Aboveground Open Detonation 

Area 

1 8 Dunnage Pits • 

19 Open Burning Trenches/Pads 

21 Missile Fuel Storage Areas 

31 Pesticide Pits 

32 Open Burning Trays 

38 Pit Field Area 

4 1 Chemical Agent Decontamination 

Solution Burial Area 

55 Trench/Bum Field 

56 Munitions Crate Bum Area 

5 7 Former Pit Area Locations 

58 Borrow/Bum/Disposal Area 

59 Chemical Agent Decontamination 
Solution Disposal Areas 

60 Active Firing Range 

r)p«:rrintion 

Small fenced area reportedly used to dispose of 
aniline (a missile fuel component) 
Small pit reportedly used to dispose of red fuming 
nitric acid 
Long, narrow mound in which debris from smoke 
canister burning operations was found 

Mound of soil containing debris from flare and 

fuse burning operations 
Sludges from Explosives Washout Plant and/or 

other wastes reportedly dumped at this site 
Rows of pits in which conventional munitions have 
been, and are currendy being detonated 
Area used for the detonation of decontaminated 

rockets and land mines 

Several historical pits reportedly used lo dispose of 
and bum dunnage, liquid wastes, and sludges 
Row of trenches and a burn field area repx)rtedly 

used to bum explosives sludges and other wastes 
Sheds used to store missile fuel components 
Several pits reponedly used to bum or dispose of 
pesticide solutions 
Two areas currendy in use to conduct permitted 

open buming operations 
Several rows of pits that were reportedly used to 
explode and dispose of old or faulty ordnance 
Trench and pit suspected to have been used as a 
burial area for chemical agent decontamination 
solutions 
Several rows of apparent bum trenches - specific 
operations that occurted there are unknown 

Circular area reportedly used to bum empty 

wooden crates 

Three areas containing pits - specific operations 
that occurted there are unknown 
Area showing signs that buming operations may 
have been conducted there 
Pits suspected to have been used as a disposal area 
for chemical agent decontamination solutions 
18-acrc site currently in use by the National Guard 

as a rifle, machine gun, and grenade firing range 

1 1 



An extensive sampling and analysis program was initiated at the ADA as part of the RI 
conducted by Dames & Moore. This investigation included the assessment of soil 
contamination at each of the 20 ADA sites as weU as an overaU assessment of potential 
groimd water contamination beneath the ADA. In addition, this investigation included the 
evaluation and summaty of the prior investigations conducted at the ADA. SoU and 
ground water characterization data develop«i during these investigations were used to 
develop a human health baseUne risk assessment, completed in 1992. Based on 
information developed in die RI (including the Risk Assessment), a feasibiUty study of 
cleanup actions at the ADA was completed in 1993. 

A list of documents that outUne the results of the site investigations and assessments of 
cleanup actions for the ADA is provided as Attachment A to this ROD. 

2.3 Highlights of Community Participation 

In 1988, UMDA assembled a Technical Review Committee (TRC) composed of elected 
and appointed officials and other interested citizens from die surrounding communities. 
In December 1993, the TRC was converted to a Restoration Advisoty Board (RAB). 
(Quarterly meetings provide an opportunity for UMDA to brief the RAB on instaUation 
environmental restoration projects and to soUcit input from the RAB. Three RAB 
meetings were held during preparation of the supplemental investigation and feasibiUty 
study for the ADA Operable Unit In those meetings, the RAB was informed as to the 
scope and methodology of die investigation and cleanup. 

The FeasibiUty Study and Proposed Plan for the ADA Operable Unit were released to the 
public on Febmaty 15,1994. The pubUc comment period started on that date and ended 
on March 17,1994. Documents relative to the RI and the FS were made avaUable to the 
public at the following information repositoty locations: UMDA Building 32, Hermiston, 
Oregon; the Hermiston Public Libraty, Hermiston, Oregon; and the EPA offices in 
Portiand, Oregon. The notice of availabUity of the Proposed Plan was published in the 
Hermiston Herald, die Tri-City Herald, and the East Oregonian in Febmaty 1994. 

A pubUc meeting was held at Armand Larive Junior High School, Hermiston, Oregon, 
on March 2,1994, to inform the public of the preferred cleanup altemative and to seek 
pubUc comments. At this meeting, representatives from UMDA, the U.S. Army 
Environmental Center (USAEC), EPA, ODEQ, and Arthur D. Little, Inc. (an 
environmental consultant to USAEC) answered questions about the site and remedial 
altematives under consideration. A response to comments received during this period is 
included in the Responsiveness Summaty in Section 3.0 of this ROD. 

2.4 Scope and Role of Response Action 

Response actions are discrete actions that constitute incremental steps toward a final 
overaU remedy. They can be actions that completely address a geographic portion of a site 
or a specific problem, or can be one of many actions that wUl be taiken at the site. At 
UMDA, response actions are directed at eight areas identified as operable units based on 
the results of the RI. These operable units include: 

• Inactive LandfiUs 
Active LandfiU 

• Explosives Washout Lagoon SoUs 
• Explosives Washout Lagoon Ground Water 
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• Explosives Washout Lagoon Plant 
• Deactivation Furnace (and surrounding soils) 
• Ammunition DemoUtion Activity Area (ADA) 
• Miscellaneous Sites 

The ADA Operable Unit, a 1,750-acre area located in die northwest comer of UMDA, 
contains 20 sites with varying degrees of possible contamination. In addition, UXO are 
potentially present across the entire ADA (UXO are not Umited to the 20 defined sites). 
The threats described in this ROD aire those associated with contaminated soU at these 
sites and the presence of unknown quantities of UXO at unknown locations throughout 
the ADA. The cleanup strategy presented in this ROD includes an action for soU in 
addition to a specified degree of removal of UXO fk)m the ADA. 

2.5 Site Characteristics 

The sources of contamination at the ADA are activities associated widi the disposal of 
ordnance and other solid wastes by buming, detonation, dumping, or burial. (Refer to 
Table 1 for a general description of each of the 20 ADA sites.) The types of 
contamination include: 

• Explosives (contained in ordnance or other wastes disposed of) 
• Metals (contained in ordnance and munition casings being bumed, detonated, or 

disposed of) 
• Pesticides (through application or disposal) 
• UXO and related metallic debris 

2.5.1 Results of Soil Investigations 
Several soil investigations have been conducted at the ADA since 1981. Samples 
coUected from surface soils and from soil borings have been used to determine the 
vertical and horizontal extent of Soil contamination. Investigation results are presented in 
Table 2. In identifying these contaminants, it was assumed that soil at depths greater than 
10 feet would not be available for exposure; therefore, only soUs collected from 10 feet or 
shallower were included in the analysis of investigation results. The contaminants 
presented in Table 2 are those that were positively detected in at least one sample and 
were found to be present in concentrations greater than naturaUy occurring background 
concentrations. For reference. Table 2 includes measures of the average contaminant 
concentration (to depths of 2 feet and 10 feet) and the fipequency at which the contaminant 
was detected at those depths.The total volume of soil affected by the contaminants as 
presented in Table 2 is roughly estimated at more than 33,000 cy. As can be seen in 
Table 2, no contamination was detected in soUs at Sites 7, 58, and 59. 

In the course of conducting the soil investigations, clearance of UXO was performed to 
ensure safe access by people collecting chemical samples. Approximately 80 UXO were 
found, as weU as an extensive amount of inert metal debris, llie total area cleared was 
smaU (less than 100 acres) compared to the entire ADA, but involved the areas most 
likely to have UXO. Because this clearance included only a small area, the total 
quantities, locations, and depths of UXO in the ADA are not well defined. 

In general, the chemical contaminants in soU at the ADA can be characterized as having 
relatively low aqueous solubiUties and low volatUities. Potential routes for their migration 
include the foUowing: 
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Table 2: Summaty of Contaminants of Concem In Soil at the ADA 

Site 

Contaminant 
of Concem 

Background 
Concentration 

To a Depth of 2 Feet 

95% UCL 
Concentration 

_£Em 

Frequency 
of 

Detection 

To a Depth of 10 Feet 

95% UCL 
Concentration 

_ _ _ g £ m 
NDB 

Frequency 
of 

Detection 

14 
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Table 2: Summary of Contaminants of Concern In Soil at the ADA (continued) 

Site 
16 

Contaminant 
of Concem 

Arsenic 
Barium 
Cadmium 
ColMit 
Copper 
Silver 
Zinc 
Cyanide 
1.3,5TNB 
2.4,6-TNT 
2.4-DNT 
HMX 
Nitrobenzene 
RDX 
Nitrite/nitrate 

Background 
Concentration 

ppm (a) 
5.24 
233 

3.05 
15 

58.6 
0.038 

94 
0.92 
NSA 
NSA 
NSA 
NSA 
NSA 
NSA 

9.9 

To a Depth of 2 Feet 
95% UCL 

Concentration 
ppm 

NDB 
427 

3.31 
19 

118 
1.49 
NDB 
1.14 
NA 

1.07 
NA 
NA 
NA 

1.32 
15.6 

Frequency 
of 

Detection 

5 of 5 
l o t s 
l o f 5 
2 of 5 
4 o f 5 

l o f 5 

3 o f 5 

2 of 5 
5 of 5 

To a Depth of 10 Feet 
95% UCL 

Concentration 
ppm 

8.59 
257 
1.69 
8.58 
102 

0.274 
542 

0.612 
0.935 

6.81 
0.232 
0.365 

1.58 
0.949 

4.31 

Frequency 
of 

Detection 
45 of 45 

. 44 of 45 
1 of 45 
l o f 45 

45 of 45 
26 of 45 
45 of 45 
4 of 45 
l o f 45 
6o f45 
l o f 45 
l o f 45 
l o f 45 
8 of 45 

37 of 45 

• -::^•:mms:i:mms:mii^^ 
17 Antimony 

Beryllium 
Cadmium 
Cobalt 
Copper 
Iron 
Lead 
Nickel 
Silver 
Sodium 
Zinc 
2,4,6-TNT 
HMX 
RDX 

3.8 
1.86 
3.05 

15 
58.6 

26233 
8.37 
12.6 

0.038 
978 

94 
NSA 
NSA 
NSA 

85 
3 

5.25 
23.7 
299 

69158 
1460 

27 
0.138 

948 
118 

3.01 
1.69 

12 

2 of 4 
1o f4 
1o f4 
l o f 4 
1o f4 
4 o f 4 
4 o f 4 
1 of 4 
3 of 4 
4 o f 4 
4 of 4 
1 of 4 
2 o f 4 
3 of 4 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

y- ' ^ fmmmmmmmmms^^ 
18 Aluminum 

Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium (b) 
Copper 
Iron 
Lead 
Manganese 
Nickel 
Silver 
Sodium 
OieMrin 
DDE 
DDT 

8604 
5.24 
233 
1.86 
3.05 
32.7 
58.6 

26233 
8.37 
874 
12.6 

0.038 
978 

NSA 
NSA 
NSA 

29945 
6.19 
462 
NA 

NA 
80.6 
100 

NDB 
273 

1620 
389 
1.68 

3073 
NA 
NA 
NA 

4 of 4 
4 of 4 
4 o f 4 

l o f 4 
l o f 4 

4 of 4 
4 o f 4 
1 of 4 
2 of 4 
4 o f 4 

14059 
10.5 

1526 
2.34 

3.95 
22.7 
741 

33861 
266 
782 

63.5 
0.637 
1544 

0.005 
0.006 

0.01 

28 of 28 
28 of 28 
28 of 28 
3 of 28 
4 of 28 
6 of 28 
7o f28 

28 of 28 
28 of 30 
28 of 28 
7 of 28 
17 of 28 
28 of 28 
1 of 28 
3 of 28 
5 of 28 
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Table 2: Summary of Contaminants of Concern in Soil at the ADA (continued) 

Site 
19 

Contaminant 
of Concem 

Aluminum 
Antimony 
Arsenic 
Barium 
Cadmium 
Chromium (b) 
Copper 
Lead 
1 Mercury 
Nickel 
Potassium 
Silver 
Sodium 
Zinc 
1,3,5-TNB 
2,4.6-TNT 
2.4-DNT 
2.6-DNT 
HMX 
Nitrobenzene 
RDX 
Nitrate/nitrite 

Background 
Concentration 

ppm (a) 
8604 

3.8 
5.24 
233 

3.05 
32.7 
58.6 
8.37 

0.056 
12.6 

2179 
0.038 

978 
94 

NSA 
NSA 
NSA 
NSA 
NSA 
NSA 
NSA 

9.9 

To a Depth of 2 Feet 
95% UCL 

Concentration 
ppm 

25557 
3128 

244 
25678 

641 
43.9 

109139 
3908 
3.11 
43.2 
3610 

3.4 
1160 

211239 
143 

36045 
NA 
NA 
NA 

3.23 
NA 

11.2 

' Frequency 
•of 

Detection 
4 of 4 
4 of 4 
4 of 4 
4 o f 4 
3 Of 4 
3 o l 4 
4 of 4 
4 o f 4 
2 of 4 
3 of 4 
4 o f 4 
3 o f 4 
4 o f 4 
4 o f 4 
2 of 4 
3 Of 4 

1 of 4 

4 o f 4 

To a Depth of 10 Feet 
95% UCL 

Concentration 
ppm 

8344 
231 

21.6 
2195 
48.7 
10.7 

7908 
325 

0.247 
11.7 

2544 
0.356 

599 
15685 

12 
2376 
1.39 
0.87 
3.75 
7.67 
3.5 
13 

Frequency 
of 

Detection 
44 of 44 
4 of 44 

44 of 44 
44 of 44 
3 of 44 
4 of 44 
4 o f 4 4 

44 of 44 
2 of 44 
12 Of 44 
44o f44 
10of44 
44o f44 
40 of 44 
6 o f 4 8 
8 of 48 
l o f 48 
l o f 48 
4 of 48 
2 of 48 
5 o f 4 8 
18 of 48 

1 
21 Lead 

Nitrate/nitrite 
8.37 

9.9 
NDB 
14.9 4 of 6 

12 
8.7 

5 of 5 
4 of 10 

• 1 
31 Barium 

CopfMr 
Iron 
Lead 
Mercury 
Nickel 
Silver 
Sodium 
Zinc 
1,3.5-TNB 
2.4.6-TNT 
2,4-DNT 
2,6-DNT 
RDX 
Tetryl 
Nitrate/nitrite 
TrichloroethylerM 
Xylenes 
2-Methylnapthal« 
Pfieranthrene 
DieWrin 
DDD 
DDE 
DDT 
Endrin 

233 
58.6 

26233 
8.37 

0.056 
12.6 

0.038 
978 

94 
NSA 
NSA 
NSA 
NSA 
NSA 
NSA 

9.9 
NSA 
NSA 
NSA 
NSA 
NSA 
NSA 
NSA 
NSA 
NSA 

315 
NA 

55390 
39 
NA 
NA 

0.461 
29731 

554 
16 

2180 
2.08 

NA 
3.08 
2.07 
46.2 

NA 
NA 
NA 

0.45 
0.083 
0.083 
0.518 
0.423 

NA 

4 o f 4 

4 of 4 
4 of 4 

2 of 4 
4 of 4 
4 o f 4 
1 of 4 
2 Of 4 
l o t 4 

2 Of 4 
1o f4 
4 of 4 

l o f 4 
l o f 4 
l o f 4 
2 of 4 
l o f 4 

160 
6695 

23117 
9.02 

0.066 
22.2 

0.139 
5180 

138 
1.66 
197 

0.38 
0.135 
0.548 
0.519 

54 
0.014 
0.002 
0.155 
0.153 

1.71 
0.014 
0,051 
0.042 
0.005 

35 Of 35 
10 of 43 
35 of 35 
41 of 43 
l o f 43 

10 of 43 
8 Of 43 
35 Of 35 
40 of 43 
l o f 35 
2o f35 
l o f 35 
l o f 43 
2 of 35 
l o f 35 

27 of 43 
2 of 42 
2 of 34 
l o f 35 
3 o f 4 3 
3 of 35 
2 o f 3 5 
4 of 35 
2 o f 3 5 
1 of 35 
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Table 2: Summary of Contaminants of Concern in Soil at the ADA (continued) 

- Site 
32 (Area!) 

Contaminant 
of Concem 

Copper 
Lead 
Potassium 
Silver 
ZirK 
2,4-DNT 
Nitrate/nitrite 

Background 
Concentration 

ppm (a) 
58.6 
8.37 
2179 

0.038 
94 

NSA 
9.9 

To a Depth of 2 Feet 
95% UCL 

Concentration 
ppm 

304 
177 

4045 
0.104 
1030 
1.33 

28 

1 Frequency 
of 

Detection 
1 of 4 • 
4 of 4 
4 Of 4 
4 o f 4 
4 o f 4 
3 of 4 
4 of 4 

1 To a Depth of 10 Feet 
95% UCL 

Concentration 
ppm 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

Frequency 
of 

Detection 

• ;::::•:*-im:mmmmmmmmmm^ î y::iymiim î 
32 (Area li) Aluminum 

Antimony 
Barium 
Copper 
Lead 
Magnesium 
Potassium 
Silver 
Zinc 
2,4-DNT 
Nitrate/nitrite 

8604 
3.8 
233 

58.6 
8.37 
8585 
2179 

0.038 
94 

NSA 
9.9 

9967 
30.6 

23274 
5133 
1263 

16820 
2487 
631 
741 
1.61 

26 

4 of 4 
2 of 4 
4 o f 4 
3 o f 4 
4 of 4 
4 of 4 
4 of 4 
3 of 4 
4 o f 4 
1o f4 
4 of 4 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1 ^mi i -m:M&MMmi>;S ' ' ^ i^^ 
38 Copper 

Iron 
Mercury 
Nickel 
Potassium 
Silver 
Zinc 
Nitrobenzene 
2,4.6-TNT 
Tetryl 

41 Antimony 
Lead 
Zinc 

58.6 
26233 
0.056 

12.6 
2179 

0.038 
94 

NSA 
NSA 
NSA 

4270 
28363 
0.237 

20.4 
2207 

0.056 
2752 

NA 
0.381 

NA 

1 of 10 
10 of 10 
1 of 10 
2 Of 10 
10 of 10 
Sof 10 
10 Of 10 

1 Of 10 

831 
24518 
0.065 

9.64 
1818 

0.032 
965 
1.31 
2.71 

0.452 

3 of 50 1 
50 of 60 
l o f 50 
3 of 50 

50 of 50 
25 of 50 
50 of 50 
1 of 50 
6 o f 5 0 
2o f50 

mmmmmmmmmmMmmmm&mm^^^ 
3.8 

8.37 
94 

8.41 
16.3 
99.5 

2 of 2 
2 of 2 
2 of 2 

7.31 
11.2 
132 

6 o f 1 0 1 
10 of 10 
10 of 10 1 

• '::::m:SmsmWm^^ 
55 HMX 

RDX 
NSA 
NSA 

NA 
NA 

1.03 
1.42 

2 of 12 1 
4 of 12 

.. .• m:mMms?MM-;mmm^m 
X Beryllium 

Lead 
Magnesium 

1.86 
8.37 
8585 

2.76 
10.3 
NDB 

l o f 3 
3 of 3 

1.85 
7.86 

8936 

1 of 6 
6 of 6 
6 of 6 

.•:-::::]:mMimM^^ 
57 (Area 1) Lead 

Mercury 
Potassium 
Zinc 

8.37 
0.056 
2179 

94 

45.6 
0.137 
2240 

163 

l o f 1 
l o f 1 
l o f 1 
l o f 1 

11.8 
0.043 
1543 
74.5 

17of17 
1 of 17 

17of17 
14of17 1 
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Table 2: Summary of Contaminants of Concern In Soil at the ADA (continued) 

Site 
57 (Area II) 

Contaminant 
of Concem 

Copper 
Lead 
Mercury 
Nickel 
Potassium 
Silver 
Zirx; 
Tetryl 

Background 
Concentration 

ppm (a) 
58.6 
8.37 

0.056 
12.6 

2179 
0.038 

94 
NSA 

To a Depth of 2 Feet 
95% UCL 

Concentration 
ppm 

127 
170 
5.1 

23.5 
2360 

0.459 
390 

2.02 

Frequency 

of 
Detection 

1 of 3 
3 of 3 
3 o f 3 
l o f 3 
3 of 3 
3 of 3 
3 of 3 
l o f 3 

To a Depth o f lO Feet 
95% UCL 

Concentration 
ppm 

40.8 
24.8 

0.816 
8.33 
1673 

0.069 
105 

0.561 

Frequency 
of 

Detection 
1 of 23 

23 of 23 
3 of 23 
1 of 23 

23 of 23 
6 of 23 
21 of 23 
1 of 23 1 

..,,:;:::;;::::;:;:;:;•:;:::;;;:;:; Sj js-ig 

57 (Area III) Cadmium 
Copper 
Lead 
Mercury 
Potassium 
Silver 
Zinc 
2.4.6-TNT 

3.05 
58.6 
8.37 

0.056 
2179 

0.038 
94 

NSA 

5.82 
181 
149 

0.058 
2073 

199 
5870 

NA 

l o f 8 
l o f 8 
8 of 8 
l o f 8 
8 of 8 
8 o f 8 
8 of 8 

2.31 
57.1 
30.9 

0.031 
1415 
36.4 
1137 

0.268 

1of40 1 
1of40 

40of40 
1 of 40 

40 of 40 
15of40 
40of40 
1of40 1 

- y : ^ i m m i s ) m m m m m m m m m g : m m m ^ 
58 (igone NDB NA 1 

i • .^•^^^m^^mmmmmm.mmm.mMm^m^ m,mmmmm\ 
1 59 iNone .. NDB NA 1 

^ Lead 
Silver 

8.37 
0.038 

11.4 
0.048 

3 of 3 
3 of 3 

NA 
NA 

Notes: 
ppm - Parts per million 
UCL - Upper Confidence Umit 
NDB - No samples detected above background 
NA - Not analyzed at this depth 
NSA - No standard available 

(a) - Background concentrat»n as established in Remedial Investigation 
(b) - Total chromium 
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Air 
Airborne transport of soU contaminants is the most lUcely route of contaminant migration 
at die ADA. TTiis might occur via the dispersion of soU particles by wind or soil 
disturbances caused by human activity at the contaminated ADA sites. Passive ttansport 
of soU contaminants is unlikely given their low volatUity. 

Surface Water 
There is Uttie potential for surface water transport of the contaminants at the ADA. The 
ADA is not located within a fioodplain nor is there mn-on or run-off from the ADA. The 
low precipitation rate and high soU permeabiUty allow for ready percolation of any rain 
faUing direcdy onto the ADA soU. 

Subsurface 
Infiltration of precipitation provides a potential subsurface pathway for migration of 
contaminants in soU at the ADA. However, the rate of transport is expected to be low due 
to the low precipitation and high evaporation rates in the region. The depth to ground 
water at die ADA (typicaUy in excess of 60 feet), combined with the low rate of 
o-ansport of contaminants through the subsurface soils, makes ground water 
contamination due to the migration of contaminants at the ADA unlikely. 

Z5.2 Results Of Ground Water Investigation 
During the RI, sampUng and analysis of ground water was performed at selected sites (or 
groups of sites) to identify potential ground water contamination beneath the ADA. 
Investigation results are presented in Table 3. The contaminants presented in Table 3 are 
those that were positively detected in at least one sample and were found to be present in 
concentrations greater than naturally occurring t)ackground concentrations. For 
reference, this table includes measures of the average concentration and the frequency at 
whiiih the contaminants were detected. 

Despite the presence of inorganic elements or compounds in the ground water beneath the 
ADA, there is no evidence that migration of contaminants in soil was, or in the future 
would be, responsible for ground water contamination. This finding is supported by the 
general absence of any specific correlation between the contaminants of concem in soU 
and ground water as well as the lack of evidence that contaminants of concem in ground 
water have any relation to activities performed at the ADA. 

For the most part contaminants of concem in ground water at the ADA are those that 
were identified in background ground water characterizations. These inorganics were 
consistentiy identified across the entire instaUation and were not restricted to the ADA. 

2.6 Summary of Site Risks 

This section summarizes the human health risks and environmental impacts associated 
with exposure to ADA contaminants, and presents potential remedial action criteria. 

2.6.1 Human Health Risks 
A human health baseUne risk assessment was conducted by the Army to estimate the risk 
posed to human health by the ADA should it remain in its current state with no 
remediation. The risk assessment consisted of an exposure assessment, toxicity 
assessment, and human health risk characterization. The exposure assessment detaUed the 
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Table 3: Summaty of Contaminants of Concern in Ground Water at the ADA 

site 

8 and 31 

13 and 5711 

14 and 38 

15 and 55 

. 
16 

• 

18 

Contaminant 

of Concem 
Antimony 

Arsenic 

Barium 

Copper 

Vanadium 
Zinc 

RDX 

Benzene 

Nitrite/nitrate 
imrntMrnMrnmi: 
Antinwny 

Arsenic 

Barium 

Selenium 

Vanadium 
>;i; ; :S:;:- : : ; ; ; ; : ; : ; : ;$;: ; ; | ; ; : j ; :^ 

Antimony 

Arsenic 

Barium 

Chromium 

Selenium 

Vanadium 

Antimony 

Arsenic 

Barium 

Manganese 

Zinc 

Arsenic 

Barium 

Chromium 

Selenium 

Vanadium 
;ii;Sss;i;?î ^^ 
Arsenic 

Barium 

Manganese 

Vanadium 

Background 
Concentration 

ug/l(a) 
1 

1 

59 

1 

NSA 
40 

NSA 

NSA 

54000 

59 

NSA 

59 

NSA 

59 

140 

40 

1 

59 

1 
1 

NSA 

1 

59 

140 

NSA 

95% UCL 

Concentration ; 

ug/I 
2.75 

27 

82.8 
4.78 

96.2 
389 

0.76 

0.417 

18996 

5.71 

30.5 

118 

3.99 

36.6 

2.72 
32.8 

104 

13.8 

11.2 
43.8 

3.13 

17 

104 

238 

71.2 

26.8 

71.5 

8.58 

4 
141 

40 

147 

369 

19.1 

Requency 

• - r - M M : '•:•-. 
Detection 

3 of 9 

10 of 10 
8 of 8 

2 of 10 

8 of 8 

l o f 9 

lo f 10 

l o f 10 

8 of 10 

l o f 4 

4 of 4 

4 of 4 

l o f 4 
4 of 4 

1of4 

4 of 4 

4 of 4 

4 of 4 

4o f4 

4o f4 

l o f 2 

2 of 2 

2 of 2 

2 of 2 

1of2 

6 of 6 

6 of 6 

3 of 6 

6 of 6 
6 of 6 

mmmmmmmmii 
2 of 2 

2 of 2 

2 of 2 

2 of 2 
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Table 3: Summaty of Contaminants of Concern in Groundwater at the ADA (continued) 

Site 

19 

41 

571 

,-.:.:^;i•:™:^¥i:^:S;w::S^:::;•:^ 

57III 

59 

Contaminant 

of Corwem 

Antimony 

Arsenic 

Beryllium 

Copper 

Lead 

Nickel 

Selenium 

Vanadium 

1,3-DNB 

Antimony 

Arsenic 

Barium 

Beryllium 

Chromium 

Copper 

Lead 

Nickel 

Vanadium 

Zinc 

Antimony 

Arsenic 

Barium 

Chromium 

Copper 

Manganese 

Vanadium 

Zinc 
iSMsM0iiiWiiiiiiiM 
Antimony 

Arsenic 

Barium 

Mercury 
Vanadium 

s : 

None 

Background 

Concentration 
ugj1(a) 

1 

1 

NSA 

1 

5 

NSA 

1 

NSA 

NSA 
•yf iM' i i i i i iSM&i i^^ 

1 

1 

59 

NSA 

1 

1 

5 

NSA 

NSA 
40 

1 

1 

59 

1 

1 

140 

NSA 
40 

iimiiiiif^iSimmMivS; 
1 

1 

59 

0.4 
NSA 

95% UCL 

Concentration 

ug/t 
18.4 

18.2 

0.5 

3.32 

9.53 

17.7 

29.8 

89.5 
0.484 

mmmlmmMmiimi 
2.34 

26.5 

74.2 

0.5 

6.09 

6.36 

9.88 

17.7 

63 

30 

5.07 

30.8 

104 

13.2 

8.78 

189 

37.1 

40,7 

3.21 
27.4 

87.6 

0.449 
56.8 

Frequency 

of 

Detection 
2 of 7 

7 of 7 

1 of 7 

l o f 7 

l o f 7 

l o f 7 

2 of 7 

6 of 6 

l o f 6 
wMMMMMiMiSMi' 

l o f 7 

7 of 7 

6 of 6 

l o f 7 

l o f 7 

2 of 7 

3 of 7 

l o f 7 

6 of 6 

2o f7 

2 of 4 

4 of 4 

4o f4 

2 of 4 

l o f 4 

4o f4 

2 of 4 

l o f 4 

3 of 6 

6 of 6 

6o f6 

1of6 
6 of 6 

^ 

Notes: 
UCL - Upper Confidence Limit 
NSA - No Standard Availat)le 
(a) - Background concentration as established in RI 

Ground water was not characterized at Sites 7,17,21, 32,56, 58, and 60 because of the proximity of these sites to others where 
ground water was characterized 
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exposure pathways (such as dust inhalation) that exist at the ADA for various receptors. 
The toxicity assessment documented the adverse effects that can be caused in a receptor 
as a result of exposure to a contaminant. 

The health risk evaluation used information on the amounts of contamination identified in 
the remedial investigation, the toxicity of those contaminants, and possible human 
exposure to the contaminants. Health risks are defined as those arising from a 
contaminant's carcinogenic potential or its potential to cause health risks other than 
cancer. The cancer risk level is the additional chance that an exposed individual wiU 
develop cancer over the course of a Ufetime. It is expressed as a probabUity such as 
1 x 10^ (one in a miUion). Total noncarcinogenic health risks are expressed as a hazard 
index (HI). In general, an HI of less than or equal to one indicates that even the most 
sensitive population is not likely to experience adverse health effects. If it is above one, 
there mig^t be a concem for adverse health effects. The degree of concem typically 
correlates with the magnitude of the index if it is above one. 

Risk assessments involve calculations based on a number of factors, some of whic*' ve 
uncertain. First the health effects criteria of specific chemicals are often basec on Umited 
laboratoty smdies on animal species that are then extrapolated to humans. FurthCT, the 
exposure scenario requires estimation of the duration and frequency of exposure, the 
identity of the exposed individual, and the contaminant concentration at the point of 
exposure. If the value of the factor required for the risk assessment is uncertain, a 
conservative estimate is used so that a health-based exposure level or concentration can be 
calculated. For example, in order to calculate a reference dose for humans, toxicity 
assessments divide doses observed to cause health effects in animals by an uncertainty 
factor to account for species differences and human population variability. In the case of 
uncertainties associated with exposure scenarios, the most conservative plausible scenario 
is selected. For example, in the ADA risk assessment, risk values for future use 
exposures were initially calculated for a residential use scenario because it represented the 
most conservative future use scenario. 

Primaty databases and models (and their sources) used in the risk assessment to develop 
toxicity information and health effects assumptions and criteria include: 

Integrated Risk Information System (IRIS) - EPA, 1991 
Healtii Effects Assessment Summaty Tables (HEAST) - EPA, 1991 
Standard DefauU Exposure Factors - EPA, 1991 
Uptake/Biokinetic (UBK) Model for Lead - EPA, 1991 

The use of these databases and models is described in detail in the Human Health 
Baseline Risk Assessment. 

Risks of Contaminants of Concern In Soil 
Contaminants of concem at the ADA include those contaminants that were found in soU 
in concentrations above the background concentration determined for that contaminant 
Based on this criterion, the following were identified as contaminants of concem at ADA 
sites: 
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Aluminum 
Antimony 
Arseruc 
Barium 
BetyUium 
Cadmium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Manganese 
Mercuty 
Nickel 
Potassium 
Selenium 
Silver 
ThalUum 

Zinc 
Cyanide 
Nitrate/nitrite 
Trichloroethylene 
Xylenes 
1,3,5-TNB 
2,4,6-TNT 
2,4-DNT 
2,6-DNT 
RDX 
Tedyl 
HMX 
Nitrobenzene 
DDD 
DDE 
DDT 
Dieldrin 
Endrin 

The populations at risk of exposure to the contaminants of concem at the ADA were 
identified by considering both current and future use scenarios. Public access to the ADA 
is currendy restricted, and there is Uttie incentive or opportunity for ttespassers to 
approach die contaminated ADA sites, so pubUc exposure is unlikely. Currendy, only 
instaUation personnel conducting operations are being exposed to the contaminated ADA 
sites. Cument contaminant exposure routes are correspondingly Umited to the inhalation 
of contaminated soU as airborne dust by these installation personnel (incidental ingestion 
of contaminated soil is also considered for Site 60 only). 

The probabiUty of future human exposures may be high, since reuse of die ADA may be 
possible. The most lUcely routes of exposure to contaminants in soil are dermal 
absorption of chemicals in soil, incidental ingestion of soil, and dust inhalation. 

Soil concentrations used in the calculation of risks were Reasonable Maximum Exposure 
(RME) concentrations. These concentrations are assumed to be the 95 percent upper 
confidence Umit (U(X) on the arithmetic mean of sampUng data (values presented in 
Table 2) unless the UCL is above the maximum detected value in which case the 
maximum detected value is used. Using these concentrations and exposure factors 
obtained from EPA's Risk Assessment Guidance for Superfund, chronic daily intake 
factors for each chemical within each exposure pathway for a given population at risk 
were calculated. 

Using the toxicity and health effects data available and the calculated chronic daUy intake 
factors, excess cancer risks and noncancer His were calculated for current and future use 
scenarios with the assumption that remediation of soils takes place. 

Results of the calculations for cunent land use scenarios are presented in Table 4. As 
shown, of the current receptors, the highest risks and hazards apply to the open 
detonation pit and open buming tray workers, whose multiple pathway risk is 8 x JO-7 '̂  
with a corresponding hazard index of less than one. 
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Table 4: Summary of Total Risks and Hazard indices Related to Exposure 
to Soli for Current Land Use Scenarios 

Receptor 

(Dpen detonation pit and 
open buming tray workers 

Target range users 

Pesticide workers 

Exposure 
Pathway(s) 

Dust inhalation 

Dust inhalation and 
Incidental soU ingestion 

Dust inhalation 

Cancer 
Risk 

8 X 10-7 

I X 10-9 ^ 

5 X 10-10 

Hazard 
Index 

<I 

<1 

<I 
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A summaty of risks and hazards posed by exposures to contaminated soU associated with 
die future use of the ADA is presented in Table 5. These risks and hazards were 
calculated for each of the ADA sites where contamination was present in soil and 
represent future residential use, the most conservative future use scenario. The exposure 
pathways used to calculate die values presented in Table 5 are dermal absorption of 
chemicals in soU (Pathway 1), incidental ingestion of soU (Pathway 2), and dust 
inhalation (Pathway 3). 

As shown, if no soil remediation occurs, the excess cancer risks associated with direct 
soil contact by future residents assuming a reasonable maximum exposure scenario are 
greater tiian 1 x 10-6 for Sites 13, 15, 17, 18, 19, 31, 32, 56, and 57 (Area HI). These 
values are greater tiian 1 x 105 for Sites 13, 15, 17, 18, 19, 31, 32, and 56. Risks for 
Sites 15, 19, and 31 exceed a level of 1 x 10-̂ . 

The noncancer hazard indices associated with direct soil contact by future residents 
assuming a reasonable maximum exposure scenario are greater than one for Sites 15, 16, 
17, 19, and 32 (Area II). 

The NCP states that the acceptable risk range for carcinogens is 1 x 10^ to 1 x 10-6 [40 
CFR 300.43(Xe)(2)(i)(A)(2)]. For systemic toxicants (i.e., constituents having a 
noncancer health effect), the NCP states the foUowing: 

For systemic toxicants, acceptable exposure levels shall represent 
concend-ation levels to which human populations, including sensitive 
subgroups, may be exposed without adverse effect during a lifetime or 
part of a Ufetime, incorporating an adequate margin of safety. [40 CFR 
300.430(e)(2)(i)(A)(I)] 

As discussed earlier, acceptable exposure levels are usuaUy evaluated in terms of the HI; 
an HI of less than or equal to one generally represents an acceptable exposure. 

In addition to the cancer and noncancer risk calculation results presented in Table 5, an 
analysis of risks p>osed by lead was performed. To determine the potential exposure to 
lead, an uptake/biokinetic model was used in the Risk Assessment. The level of lead that 
is determined to present an unacceptable risk to human healdi is established as a site-
specific value based on appUcable regulatoty guidance including: 

• Interim Guidance on Establishing Soil Lead Cleanup Levels at Superfund Sites, 
EPA Office of SoUd Waste and Emergency Response (OSWER) Directive 
9355.4-02, September 1, 1989 
Supplement to above guidance, OSWER Directive 9355.4-02A, Januaty 26, 
1990 
Update on OSWER SoU Lead Cleanup Guidance, August 29, 1991 

As a result of the risk assessment and consideration of regulatoty guidance, a lead 
cleanup level of 500 ppm was estabUshed at the ADA. lliis means that sites with lead 
concentrations in soil of 500 ppm or greater would present an unacceptable threat to 
human health. 
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The potential risks associated with exposure to soU contamination by future residents 
exceed the acceptable carcinogenic risk range, non-carcinogenic hazard level, or action 
level for lead at the following sites: 

Table 5: Summary of Risks and Hazard Indices Related to Exposure to Soil 
for Future Residential Users 

Site 

7 
8 
13 
14 
15 
16 
17 
18 
19 
21 
31 
32, Area I 
32, Area H 
38 
41 
55 
56 
57, Area I 
57, Area H 
57, Area fil 
58 
59 
60 

Exposure 
Pathways 

^ (a) 
(b) 
1,2,3 
2,3 
1,2,3 
1,2,3 
1,2,3 
2,3 
1,2,3 
2,3 
1,2,3 
1,2,3 
1,2,3 
1.2,3 
2,3 
(b) 
2,3 
2,3 
1,2,3 
2,3 
(a) 
(a) 
2,3 

Cancer 
Risk 

5 X 10-5 
8 X 10-7 
4 x 1 0 ^ 
9 X 10-7 
2 X 10-5 
2 X 10-5 
2 X 10-2 

(c) 
1 X 10-3 
2 X 10-5 
2 X 10-5 
2 X 10-7 

(c) 

2 X 10-5 
(c) 

2 X 10-8 
1 X 10-5 

(c) 

Hazard 
Index 

0.9 
0.2 
200 
7 
10 

0.6 
3000 
(d) . 
220 
0.08 

2 
0.5 
0.08 

0.002 
0.005 
0.09 
0.3 

0.3 

Notes: 
(a) No contaminants of concem detected 
(b) Exposure pathways 1,2, or 3 were not calculated because no contaminants of concem were detected 

in soils to a depth of two feet. Therefore, no contaminants of concem presented cancer or 
noncancer risks for these pathways. 

(c) Not calculated because contaminanl(s) are noncarcinogenic or potency factors are not available 
(d) Calculated hazard index less than 1 x 103 

Exposure Pathways 
1 - Dermal absorption of chemicals in soil 
2 - Incidental ingestion of soil 
3 - Dust inhalation 
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Site 15 (Cancer Risk = 4 x 10^, HI = 200, 95% UCL lead = 695 ppm) 
Site 16 (HI = 7) 
Site 17 (HI = 10, 95% UCL lead = 1,460 ppm) 
Site 19 (Cancer Risk = 2 x 10-2, HI = 3000,95% UCL lead = 3,908 ppm) 
Site 31 (Cancer Risk = 1 x 10-3. HI = 220) 
Site 32 (Area II) (HI = 2,95% U(X lead = 1,263 ppm) 

The potential risks associated with exposure to soil contamination by future residents are 
within or below the acceptable carcinogenic risk range, non-carcinogenic hazard level, 
and action level for lead at sites 7, 8, 13, 14, 18, 21, 32 (Area I), 38, 41, 55, 56, 57, 58, 
69, and 60. 

As stated above, the future residential scenario represents the most conservative of the 
possible future use scenarios. However, future residential use of the ADA is highly 
unlikely due to the presence of UXO in unknown quantities at unknown depths and 
locations diroughout the ADA. Fumre industrial use is a far more realistic (and stiU 
conservative) future use scenario for the ADA. For this reason, cancer risk and 
noncancer hazard calculations were performed assuming a future use of tight industrial 
for the sites that exceeded die acceptable residential cancer risk ranges and/or noncancer 
hazard levels (Sites 15, 16, 17, 19, 31, 32 [Area IFJ). The results of these calculations 
are presented in Table 6. 

The risks and hazard indices presented in Table 6 indicate thaL based on these values. 
Sites 16,17, and 32 (Area 11) are within or below the acceptable cancer risk range or 
noncancer level for future tight industrial users. However, it should be noted that soUs at 
Sites 17 and 32 (Area H) stiU exceed the 500 ppm action level for lead. 

In summaty, in the event of likely future land use changes at die ADA brought about by 
UMDA's inclusion in the BRAC program, actual or threatened releases of hazardous 
chemical substances in soU from the site, if not addressed by implementing the response 
action selected in this ROD, may present a threat to human health associated with future 
tight indusoial use at the foUowing sites: 

Site 15 
Site 17 
Site 19 
Site 31 
Site 32 (Area H) 

Based on the discussion provided above, if no response action is implemented at the 
following sites, unacceptable human exposures to hazardous chemical substances in soU 
wiU not occur for future light industrial workers: 

• Site 7 
• Site 8 
• Site 13 
• Site 14 

Site 16 

Site 21 
Site 32 (Area I) 
Site 38 
Site 41 
Site 55 

• Site 57 
• Site 58 
• Site 59 
• Site 60 

In addition to the healdi risks caused by the chemical contaminants in soU, risks are posed 
by UXOs. UXOs present a human safety hazard if they are encountered and detonate 

27 
|liLdMdJ706242JA4 



Table 6: Summaty of Risks and Hazard Indices Related to Exposure 
to Soil for Future Light Industrial Users 

Site 

15 
16 
17 
19 
31 
32, Area fi 

Exposure 
Pathways 

1,2,3 
1,2,3 
1,2,3 
1,2,3 
1,2,3 
1,2,3 

Cancer 
Risk 

7 X 10^ 
6 X 10-7 
3x10-6 
2 X 10-3 
5x10^ 
8 X 10-6 

Hazard 
Index 

80 
1 

0.9 
400 
102 
I 

Exposure Pathways 
1 - Dermal absorption of chemicals in soil 
2 - Incidental ingestion of soil 
3 - Dust inhalation 
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accidentally. Accidental detonation could also result in the spread of explosive 
contamination in the environment 

Risks of Contaminants of Concern in Ground Water 
As stated in Section 2.5.2, for the most part, contaminants of concem in ground water 
are those diat were identified in background ground water characterizations. These 
contaminants were consistentiy identified across the entire instaUation and were not 
restricted to the ADA. The most ubiquitous contaminant of concem in the ground water 
at the ADA is arsenic, which was detected in levels above the value estabUshed in the RI 
as background (l|ig/l) at all sites at which ground water was characterized (with the 
exception of Site 59). 

A summaty of risks and hazards posed by exposures to ground water associated with the 
future use of the ADA is presented in Table 7. These risks and hazards represent future 
residential use, the most conservative future use scenario. The exposure pathways used 
to calculate the values presented in Table 7 include one or more of the following: 

• Ingestion of Ground Water (Pathway 5) 
Inhalation of Volatile Contaminants Emitted from Ground Water During 
Showering (Pathway 6) 
Dermal Absorption of Ground Water During Showering (Pathway 7) 

As shown in Table 7, ground water-related risks and hazards exceed the future residential 
use criteria (risk of 1 x 10-6 and HI of 1) at Sites 8, 13, 14, 15, 16, 18, 19, 31, 38, 41, 
55, 571, 57II, and 57III. There are two important points to note about this observation: 

First, all of the exceedences in risk-based values are due to the presence of arsenic 
in the ground water. However, it is likely that the levels of arsenic measured in 
ground water at the ADA represent background levels because: the values 
consistentiy fall in a range of 10 to 40 p.g/1 across the ADA (see Table 3); diere is 
no apparent correlation between arsenic levels in ground water and arsenic levels 
in contaminated soil at the ADA; and, the value estabUshed in the RI as 
background was based on much more Umited sampling. Moreover, in no case 
does arsenic exceed the regulatoty maximum contaminant level (MCL) for arsenic 
of 50 ^ig/1. 

Second, residential use represents the most conservative of the future use 
scenarios and a future use of residential for the ADA is extremely unlikely due to 
die presence of UXO. To evaluate the degree of conservatism represented by a 
future residential use over the more Ukely future industrial use for the ADA, the 
RA included a calculation of carcinogenic risks and noncarcinogenic hazards for 
both future use scenarios at Site 31. The results of these calculations showed that 
the risks and hazards for residential users are three times greater than those for 
industrial users. As with the future residential use scenario, the risks and hazards 
of exposure to ground water for future industrial users at Site 31 were due to the 
presence of arsenic. 

Based on the discussion above as well as the results of the RI with respect to ground 
water characterization as presented in Table 3, no remedial action is required for the 
cleanup of ground water at the ADA. 
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Table 7: Summaty of Risks and Hazard Indices Related to Ground Water 
Exposure for Future Residential Users 

Site 

7 
8 
13 
14 
15 
16 
17 
18 
19 
21 
31 
32, Area I 
32, Area fi 

1 38 
41 
55 
56 
57, Area I 
57, Area D 
57, Area III 
58 
59 

1 60 

Exposure 
Pathways 

None 
5,6,7 
5 
5 
5 
5 
None 
5 
5 
None 
5,6,7 
None 
None 
5 
5 
5 
None 
5 
5 
5 
None 
None 
None 

Cancer 
Risk 

6 x 1 0 ^ 
6x10-4 
7xl0-» 
3 X 10^ 
6 X 10^ 

8 x 1 0 ^ 
4 X 10^ 

6 x 1 0 ^ 

7 x 1 0 ^ 
6 x 1 0 ^ 
3 X 10-4 

6 x 1 0 ^ 
6 x 1 0 ^ 
6 x 1 0 ^ 

Hazard 
index 

3 
3 
4 
2 
3 

4 
4 

3 

4 
3 
2 

3 
3 
3 

Notes: Ground water was not characterized at Sites 7,17,21,32,56,58,59 or 60 because of the 
proximity of these sites to others where ground water was characterized. 

Exposure Pathways 
5 - Ingestion of Ground Water 
6 - Inhalation of Volatile Contaminants Emitted From Ground Water During Showering 
7- Dermal Absorption of Ground Water contaminants During Showering 

30 
|iii.dtad.6706242Jm 



2.6.2 Environmental Evaluation 
As part of the Remedial Investigation, an Ecological Assessment (EA) was performed for 
UMDA. This EA involved a process to evaluate the current and potential effect to site 
biota from contaminants in soU at UMDA. In this process, the toxicity and environmental 
fate of contaminants of concem were evaluated on an installation-wide basis for 
contaminants found at or near the surface. Thirty contaminants of concem were 
identified at locations at which wildlife might be exposed. These 30 contaminants include 
metals, explosives and their derivatives, and pesticides. Of these, the most significant in 
terms of volume, distribution, and relative toxicity, are lead, zinc, aluminum, 2,4,6-
TNT, HMX, RDX, and tettyl. These contaminants are found in soUs at die ADA. 

The chronic toxicities imposed by the contaminants of concem were developed by 
calculating the ratio of estimated daily contaminant uptake rates to No Observed Adverse 
Effect Levels (NOAELs) for four indicator species: field mouse, pronghom antelope, 
American badger, and Swainson's hawk. Daily contaminant uptake rates are a function of 
contaminant concenffation and exposure pathways. Exposure pathways considered in 
this assessment include direct or indirect ingestion of soil by the indicator species. The 
ratio of contaminant uptake rates to NOAELs is represented by a hazard quotient (HQ) for 
each of the contaminants of concem. 

Currendy one indicator species, the pronghom antelope, is excluded ftt)m the ADA by a 
fence. In the event dial fence removal occurs in the future, the pronghom would likely 
StiU have no exposure to contaminants in the ADA because it is expected that they wUl be 
confined in a new fenced wUdlife area at UMDA, moved to anodier reservation, or 
harvested. 

A summaty of the risk characterization performed for the principal contaminants of 
concem at the ADA is presented in Table 8. As can be seen, contaminants at Sites 15, 
19, and 31 present the greatest concem in terms of magnitude of worst-case HQ. In 
order to determine the variabiUty in individual site HQs, median values of HQ were 
determined for selected site/contaniinant/sp>ecies combinations as shown. Note that these 
median values are significantly less than the worst-case values (in fact, often these values 
were 0 or close to 0) indicating that the worst-case values are not representative of the 
ADA as a whole. 

In summaty, sites that represent potentially unacceptable levels of risks to indicator 
species are also the sites that represent a threat to human health. The implementation of a 
response action at those sites to the degree necessaty to reduce die threat to human health 
wUl also reduce the threat to the environment 

2.6.3 Remedial Action Criteria 
Neither state nor federal regulations contain chemical-specific soil cleanup standards for 
the contaminants of concem. However, both authorities provide a framework for 
developing risk-based remedial action criteria. The State of Oregon requires cleanup to 
background or, if that is not feasible, the lowest levels that are protective of human health 
and the environment and feasible. The NCP provides guidelines in terms of acceptable 
carcinogenic and non-carcinogenic risk. 

Potential risk-based remedial action criteria (RAC) were calculated based on direct dontact 
with ADA soUs. RAC for the contaminants of concem present at the sites to be subjected 
to remedial action are presented in Table 9. These RAC represent soil concentrations for 
future residential and industrial uses equivalent to excess cancer risks of 1 x 10-6 and 
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Table 8: Environmental Risk Characterization Summary 

u 
M 

Indicator 
Spdelds 

Field Mouse 

Pronghom 
Ba'Jger 

Hawk 

Principal 
Contaminant 
of Concern 

Lead 
Zinc 
Barium 
Antimony 
Cobalt 

Cadmium 
RDX 
TNT 
TNB 

Copper 
Barium 
Antimony 
Lead 
Zinc 
Cobalt 
TNT 

Lead 
Cadmium 
Chromium 

NOAEL(a) 
(mg/kg/day) 

0.032 
9.6 
1.2 

0.35 
0.057 

1.1 
1.5 
10 

0.11 

0.33 
0.19 

0.056 
0.067 

7.4 
0.0091 
0.021 

0.043 
0.049 
0.49 

Worst-Case 
Chronic 
HQ (Site) 

397(19) 
98.5(19) 
95.8(19) 
43.4(15) 
18.8(15) 

9.09(15) 
497(15) 
178(31) 
76.9(31) 

209.0(19) 
85.8(19) 
38.9(15) 

' 36.9(19) 
18.1(19) 
16.6(15) 
195.0(31) 

179(19) 
131(15) 
28.6(15) 

^sM^dlatiir 
•mwim 

16.2 

0 
0 
0 

0.3 
0 

0 

4.45 
0 

Comments 

Home range for mice is typically smaller than the area of an individual site. 
Lead is the most ubiquitous contaminant of concern at the ADA 

HQ calculated from background soil concentrations suggest a slight 
health risk from exposure; probable explanation is the inadequacy of the database. 
Potential neurotoxic and nephrotoxic effects minimal compared to effects of lead 
Acute HQ supports conclusions for chronic HQ 
Acute HQ supports conclusions for.chronic HQ 
Absence of database makes toxicity criteria almost meaninqless 
Pronghorns are prevented from entering the ADA due to a high restraining fence. 
Home range for badgers is approximately twice the size of the ADA. 
Rodents were used as surrogate animals to calculate HQ for Cu, Sb, and Co. 
Surrogate species may have been unusually sensitive to Cu. 

Contaminated sites are only about 2 % of the migratory hawk's home range and 
the sites are probably not preferred hunting grounds for the hawk. 

Note: 

(a) No Adverse Effect Levels - Standardized reference levels that theoretically represent the highest exposure concentration not associated with 

adverse health effects. The NOAEL Is expressed on a basis of milligrams of contaminant per kilogram of body weight per day. 



Table 9: Risk-Based Remedial Ac t ion Criteria 

Contaminant 

of 

Concem 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Lead 

Mercury 

Nickel 

Selenium 

Silver 

Thallium 

Zinc 

Nitrate/nitrite 

Trchloroethylene 

Xylenes 

135TNB 

246 TNT 

24 DNT 

26 DNT 

HMX 

RDX 

Nitrobenzene 
Tetryl 
DDD 
DDE 
DDT 
Dieldrin 
Endrin 

CRLs(a) 

ppm 

3.8 

0.25 

29.6 

1.86 

3.05 

12.7 

15 

6.26 

0.05 

12.6 

0.25 

0.025 

31.3 

30.2 

0.6 

0.003 

0.002 

0.488 

0.456 

0.424 

0.085 

0.666 

0.587 

2.41 
0.731 
0.008 
0.008 
0.007 
0.006 
0.007 

Background(b) 

ppm 

3.8 

5.24 

233 

1.86 

3.05 

32.7 

15 

8.37 

0.056 

12.6 

0.25 

0.038 

31.3 

94 

9.9 

NSA 

NSA 

NSA 

NSA 

NSA 

NSA 

NSA 

NSA 

NSA 
NSA 
NSA 
NSA 
NSA 
NSA 
NSA 

Risk-Based Remedial Action Criteria 
Residential 

Risk-based (c) 

ppm 

110 

0.363 

13700 

0.148 

127 

19 

2.74 

(0 
81.9 

470 

1370 

1370 

21.9 

54800 

438000 

58 

354000 

1.05 

1.64 

0.0723 

0.0723 

1050 

5.81 

10.5 
211 
2.66 
1.88 
1.88 

0.0399 
82.1 

Light Industrial 

Risk-based (d) 

ppm 

818 

0.898 

861 

0.809 

2.75 

0.413 

20.2 

(f) 
292 

10.2 

10200 

10200 

164 

409000 

NA 

441 

382000 

2.27 

4.24 

0.187 

0.187 

2270 

52 

22.6 
454 
23.8 
16.8 
12.7 

0.269 
613 

Light Industrial 

Risk-based (e) 

ppm 

818 

8.98 

861 

8.09 

27.5 

3.71 

20.2 

(f) 
292 

102 
i02on 

10200 

164 

409000 

NA 

4410 

382000 

2.27 

22.7 

1.87 

1.87 

2270 

520 

22.6 
454 
238 
168 
127 

2.69 
613 

Notes: 
NA - Not applicable 

NSA - No standard available 
(a) Certified Reporting Limit used in RI 

(b) Background Concentration established in RI 

(c) Based on a Residential cancer risk of 1 E-06 or an HQ of 1 
(d) Based on a Light Industrial cancer risk of 1 E-06 or an HQ of 1 

(e) Based on a Light industrial cancer risk of 1E-05 or an HQ of 1 
(f) Cleanup level for lead established at 500 ppm 
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1 X 10-5, and/or noncancer risks with His of one. For reference and comparison, 
background concentrations and certified reporting Umits for each of the contaminants of 
concem are also provided. 

From the RAC presented in Table 9, cleanup levels were selected. These levels are based 
on the possible future tight industrial use of die ADA widi die objective of reducing 
excess cancer risks to within a range of 1 x 10-4 to 1 x 10-̂  or noncancer risks to one or 
less (or meeting the action level of 500 ppm for lead). Where tiiese values were at, or 
vety close to, background concentrations or analytical detection Umits, they were 
increased to represent technicaUy feasible criteria while maintaining adequate 
protectiveness for possible future users of the ADA. At Sites 15,17, 19, 31, and 32 
(Area n), die following contaminants arc prcsent at concentrations exceeding cleanup 
levels: 

Antimony 
Arsenic 
Barium 
BetyUium 
Cadmium 
Chromium 
Cobalt 

• Lead 
• ThaUium 

RDX 
• 1,3,5-TNB 
• 2,4,6-TNT 
• 2,4-DNT 

The corresponding cleanup levels are presented in Table 10. For reference, this table also 
shows background and maximum 95 percent UCL concentrations of die contaminants at 
each of the sites. 

The RAC for die ADA also include the removal of UXO to permit safe use of the ADA. 
Under the current use of the ADA, only a surface clearance of UXO as well as that 
necessaty to safely conduct a cleanup of contaminated soU wdl be required. However, 
additional clearance of buried UXO may be required consistent with a future use decided 
for the ADA (see Section 2.7.7). 

2.7 Description of Alternatives 

A range of general respKjnse actions was considered for remediating the ADA soUs, The 
actions were first screened for general appUcabiUty, then several that appeared to be 
appropriate for the site were evaluated for effectiveness, implementability, and, to a lesser 
extent, cost. The actions initiaUy evaluated included: 

No action 
Institutional controls (access restrictions, land use resoictions) 
Containment (engineered cap, soil cover, vegetative cover, surface controls) 
On-site disposal 
In situ treatment (biological, physical-chemical, thermal) 
Ex situ treatment (biological, physical-chemical, thennal, off-site treatment/disposal) 
UXO clearance (from the surface and to I-, 5-, and 20-foot depths) 

From this evaluation, five remedial altematives were assembled that contained one or 
more elements from the responses Usted above. These include: 
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Table 10: Cleanup l_evels for Contaminants at the ADA 

Contaminant 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chronriium 

Cobalt 

Lead 

Thallium 

RDX 

135-TNB 

246-TNT 

24-DNT 

Cleanup 

Level 

(ppm) 

820 

15 

860 

8.1 

28 

40 

25 

500 

160 

52 

2.3 

23 

1.9 

Background 

Level 

(ppm) 

3.8 

5.24 

233 

1.86 

3.05 

32.7 

15 

8.37 

31.3 

NSA 

NSA 

NSA 

NSA 

Concentration in Soil (a) 

(ppm) 

Site 15 

iiiiiiii 
iiililio 
ilHiii 
iilBii 
liii«l 

7160 

llliHil 
•fimy^MMii^i^ 
mmmm^26. 

1.42 

176 

NA 

Site 17 

85 

BB 

BB 

3 

5.25 

NA 

23.7 

1460 

NA 

1.32 

NA 

3.01 

NA 

Site 19 

3128 

iiiiiW 
25678 

NA 

641 

NA 

• • i 
NA 

3.5 

iiiHiiii • • i 
1.39 

Site 31 

NA 

BB 

315 

NA 

NA 

BB 

NA 

BB 

NA 

3.08 

llliiii 
# » . | | : | | 

2.08 

Site 32-11 

30.6 

BB 

! 23274 

NA 

NA 

NA 

NA 

1263 

NA 

NA 

NA 

NA 

1.61 

Notes: 
(a)-95% UCL Concentration (shading indicates that concentration is above the cleanup level) 
NA-Not Analyzed 
BB-Betow Background 
NSA-No Standard Available 
ppnrv-Parts per millbn 
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Altemative 1: No action 

Altemative 2: Containment of contaminated soU by soU cover 

Altemative 3: On-site treatment of aU contaminated soU by solidification/stabiUzation 
and on-site disposal 

Altemative 4: On-site treatment of aU contaminated soU by bodi incineration and 
soUdification/stabUization and on-site disposal 

Altemative 5: Off-site treatment of hazardous contaminated soU and off-site disposal 

In addition to these altematives for the cleanup of contaminated soU at the ADA, 
approaches to quantify and reduce the safety risks due to UXO were examined. These 
approaches included the detection of UXO and their removal from the ground surface and 
to depths of 1 foot, 5 feet, and 20 feet This UXO removal would be performed in 
conjunction with any one of die cleanup altematives with the exception of Altemative 1, 
No Action. A discuSsion of UXO clearance is provided at the end of this section. 

Altematives 3 and 4 involve the disposal of treated soUs and residues in the on-site 
UMDA landfiU. This landfill is located in the eastern portion of UMDA. Under an 
agreement entered into by the Army and ODEQ, this landfUl wUl cease receipt of 
municipal waste in mid-1994, but may receive treated soils untU late March 1998. The 
Army is currently in the process of preparing a closure plan for the landfill in accordance 
widi its permit and ODEQ solid waste regulations and guidance. 

An additional common element to the altematives evaluated (with the exception of the No 
Action altemative) is the requirement for institutional controls at the ADA. Since die 
requirements for institutional controls are closely tied to UXO clearance, they are also 
discussed at the end of this section, 

Z7.1 Alternative 1: No Action 
Evaluation of the No Action altemative is required under CERCLA, serving as a common 
reference point against which other altematives can be evaluated. 

In Altemative 1, no containment removal, or treatment of the soil at the ADA would 
occur, and no new controls would be implemented to prevent human exposure. 
However, existing security provisions that Umit pubUc access will continue until such 
time as the Army vacates the UMDA facUity. Natural recovety of the contaminated soil is 
unlikely at the ADA due to the characteristics of the dominant contaminants. The 
contaminants are nonvoIatUe and therefore their volatilization firom soil at ambient 
temperatures is unlikely. In addition, due to the low organic content of the ADA soUs as 
weU as the relative resistance of the contaminants to biodegradation, degradation of the 
contaminants is unlUcely. The primaty mechanism that may serve to reduce contaminant 
concentrations is their dispersion (and resulting dilution) by wind. This mechanism is 
appUcable to surface soils only. 

The primaty route of migration of contaminants in soU at the ADA is du-ough windblown 
dust A course of No Action would do nothing to Umit the potential for contaminant 
migration. 
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This altemative does not meet the Oregon requirement for cleanup to background, or the 
lowest levels that are protective and feasible, nor does it achieve protection of human 
health and the environment witiiin the guidelines of die NCP. The human healtii risks 
presented in Table 6 are not reduced. 

UXO would remain present at die ADA and would continue to present safety and 
environmental risks due to die potential for accidental detonation and exposure. 

Altemative I requires no time to implement and involves no capital or O&M costs, 

2.7.2 Alternative 2: Containment of Contaminated Soli by Soil Cover 
Altemative 2 involves placing a layer of clean soil over areas of contaminated soU to 
miiumize potential contact with and exposures to contaminated soU whUe preventing the 
spread of contamination as dust. The primaty actions involved in implementing this 
altemative include: 

Clear UXO at die contaminated sites to die degree necessaty to safely perform soU 
containment action (assumes a UXO clearance to a maximum of 5 feet in depth). 

• Place soil cover over the contaminated areas. The soil cover consists of an 18-inch 
layer of clean soU obtained from uncontaminated areas at UMDA. 

• Plant vegetation on clean sod cover to restore area and prevent erosion. 

Estimates of the cost of implementing this altemative were developed based on an 
estimate of contaminated soil surface area to be covered of 125,0()0 square feet The 
prcsent worth of the altemative assumes completion of the action within 15 months. The 
estimated costs of implementing Altemative 2 arc: 

• Capital Costs: $290,000 
• O&M Costs: $10,000 
• Present Worth: $300,000 

The following major ARAR is cited for Altemative 2: 

Altemative 2 may not comply with state requirements for cleanup. Contaminant 
concenoation levels are not reduced in Altemative 2. The state of Oregon considers 
the use of caps or covers as measures to supplement cleanups. They may be used as 
substitutes for cleanup only if it is determined that no other cleanup methods are 
protective and feasible. 

2.7.3 Alternative 3: On-Site Treatment of All Contaminated Soil by 
Soiidification/Stabillzation and On-Site Disposal 

In this altemative, excavated contaminated soU would be treated by 
soUdification/stabilization. Treated materials would be placed in the on-site UMDA 
landfiU. Primaty actions involved in implementing this altemative include: 

Clear UXO at the contaminated sites to aUow for safe access to, and excavation of, 
contaminated soil. 
Excavate contaminated soU. 
Conduct treatabiUty studies of the use of soUdification/stabUization. 
Treat contaminated soil by soUdification/stabUization. 
Confirm, by testing and analysis, that treatment residuals are nonhazardous. 
Dispose of the treadnent residuals in the on-site UMDA landfill, 
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SoUdification/stabiUzation waste treatment processes involve the mixing of speciaUzed 
additives or reagents widi waste materials to reduce (physically or chemically) die 
solubiUty or mobUity of contaminants in the matrix. A common 
soUdification/stabiUzation process involves mixing the wastes with a mixture of a 
pozzolan such as fly ash and cement to produce a relatively high-strength waste/concrete 
matrix in which contaminants are trapped. 

SoUdification/stabUization is a commonly used and effective technology to treat soUs and 
sludges contaminated with metals so that the contaminants no longer present any threat to 
human health or the environment There is evidence that the technology wiU also 
eliminate the potential threat resulting from organic compounds such as explosives and 
pesticides. TreatabiUty smdies arc performed to develop the proper mix of chemical 
additives and operating conditions to achieve the desired results. 

The process to be used at the ADA would employ a mobUe system brought on site. These 
systems typically come complete widi chemical storage units, chemical feed equipment 
mixing equipment (usually a pug mill), and waste and product handling equipment 
Implementation of the process would require sufficient land area around the operation to 
maintain a buffer zone, access roads capable of supporting heavy equipment (in this case, 
80,000-lb trailers), and direct and unencumbered accessibiUty to the waste feed material. 

As the contaminated sod is treated, it is discharged to a dump tmck, roll-off boxes, or 
other transportable containers for transport to the disposal area. 

A representative soUdification/stabiUzation system has a nominal throughput of 350 
tons/day (including material to be treated and reagents). 

Estimates of the cost of implementing this altemative were developed based on an 
estimate of contaminated soil volume of 14,000 cy. The present worth of the altemative 
assumes completion within 15 months. The estimated costs of implementing Altemative 3 
are: 

• Capital Costs: $1,100,000 
• O&M Costs: $1,300,000 
• Present Worth: $2,400,000 

The foUowing major ARARs arc cited for this altemative: 

This altemative compUes with the state of Oregon cleanup requirements. Although 
cleanup to background is not achieved, the feasibiUty of cleanup to background was 
evaluated and considered not cost effective. This altemative provides for the 
required level of risk reduction to meet industrial future use standards at the ADA. 

• This altemative compUes with RCRA requirements regarding the identification and 
listing of hazardous waste (40 CFR 261.3); standards applicable to generators of 
hazardous wastes (40 ChK 262); land disposal restrictions (40 CFR 268); design 
and operating standards for treatment units (40 CFR 264); and closure requirements 
for interim status units (40 CFR 265 Subpart G). 
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i This altemative compUes widi state of Oregon Air PoUution Condt>l Regulations tiiat 
require conotjl of emission involved in the excavation and handling of contaminated 
soil. 

Z7.4 Alternative 4: On-Site Treatment of All Contaminated Soil by Both 
incineration and Solidification/Stabilization and On-Site Disposal 

This altemative is simUar to Altemative 3. except that soUs contaminated with organic 
compounds arc treated in a mobile incinerator brought on site rather than by solidification/ 
stabilization. This would rcsult in the destruction of the organic contaminants. The ash 
resulting from the incineration of these soUs would contain most of die metals contained 
in the incinerated soils. This ash would be combined with the soUs containing metals 
only and treated by soUdification/staliiUzation as described in Altemative 3. TTie ueated 
soils (and ashes) would be disposed of on site in the UMDA landfill, 

Primaty actions involved in implementing this altemative include: 

• Clear UXO at the contaminated sites to allow for safe access to, and excavation of, 
contaminated soil. 
Excavate contaminated soil. 
MobUize incinerator on site. 
Conduct trial bums. 
Incinerate organic-contaminated soU, 
Conduct trcatabiUty smdies of the use of soUdification/stabiUzation. 
Trcat contaminated soil and incinerator residues by solidification/stabiUzation. 
Confirm, by testing and analysis, that treatment residuals are nonhazardous. 
Dispose of the treatment residuals in the on-site UMDA landfill. 

Rotaty kiln incineration has been proven in simUar remediations to reduce concentrations 
of explosives in soU to below detection Umits. As a contaminant desdojction technology 
for organics, it is protective of human health. Metal contaminants are not desnxiyed but 
are contained in fly ash or the treated soil (ash). Solidification/stabilization would be used 
to trcat the metal-containing incineration residues as well as to treat those soils that 
contain metals contaminants only. 

MobUe, or transportable, incineration systems are available in a range of sizes with 
varying feed rates. In this analysis, it is assumed that a rotaty kiln incinerator designed to 
process 4 tons of material per hour wiU be used. A treatment area would be developed in 
close proximity to die ADA, with concrete and asphalt pads for the incinerator and feed 
staging operations. A dial bum would be conducted to verify the destiiiction and 
removal efficiency for the organic compounds and demonsttate performance of the air 
emission controls. 

Estimates of the cost of implementing this altemative were developed based on an 
estimate of contaminated soU volume of 14,000 cy. The present worth of the altemative 
assumes completion of the action within 20 months. The estimated costs of 
implementing Altemative 4 are: 

• Capital Costs: $3,400,000 
• O&M Costs: $4,100,000 
• Present Wortii: $6,900,000 

The foUowing major ARARs are cited for this altemative: 
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This altemative compUes with the state of Oregon cleanup requirements. Although 
cleanup to background is not achieved, the feasibiUty of cleanup to background was 
evaluated and considered not cost effective. This altemative provides for the required 
level of risk reduction to meet industrial future use standards at die ADA. 

• This altemative compUes with RCRA requirements regarding the identification and 
listing of hazardous waste (40 CFR 261.3); standards applicable to generators of 
hazardous wastes (40 CFR 262); land disposal restrictions (40 CFR 268); design 
and operating standards for treaunent units (40 CFR 264); operating requirements 
and performance standards for hazardous waste incinerators (40 CFR 264, Subpart 
O); and closure requirements for interim stams units (40 CFR 265 Subpart G). 

This altemative compUes with state of Oregon Air PoUution Control Regulations that 
require control of emission involved in the excavation, handUng, and incineration of 
contaminated soil. 

2.7.5 Alternative 5: Off-Site Treatment of Hazardous Contaminated Soil and 
Off-Site Disposai 

This altemative involves the excavation and removal of all contaminated soU. As the soil 
is excavated, it wUl be analyzed to determine whether its contamination levels are high 
enough to be considered hazardous according to the RCRA. These sods wUl be 
transported off site to a permitted treadnent facUity to be deated by soUdification/ 
stabiUzation. Treated soils wdl then be disposed of in an off-site landfill. Contaminated 
soils that do not require treatment according to RCRA wiU be disposed of off site. 

Primaty actions involved in implementing this altemative include: 

• Clear UXO at the contaminated sites to aUow for safe access to, and excavation of, 
contaminated soil. 
Excavate contaminated sod. 
Analyze excavated soil to determine its hazardous characteristics in accordance with 
RCRA. 

• Segregate hazardous and nonhazardous contaminated soil. 
• Prepare manifests for the transport of the hazardous contaminated soil. 
• Transport hazardous and nonhazardous soU to a RCRA-permitted facility for the 

treatment of hazardous soil, 
• Dispose of treated soil and nonhazardous soil in an off-site landfill. 

In this altemative, existing data and additional confirmation sampling and analysis wiU be 
used to determine die hazardous characteristics of the soU (with respect to die presence of 
toxic concentrations of metals, explosives, or pesticides) and allow for segrcgation of the 
RCRA hazardous and nonhazardous soU. To the maximum extent possible, segregation 
wiU occur during excavation with necessaty confirmation analyses performed after 
excavation. 

On-site requirements for the implementation of this altemative are minimal. Personnel 
wUl be required to excavate the soU; conduct sampling and analysis of the soU samples; 
prepare manifests as necessaty; and load the excavated soU for transport off site. 

Estimates of the cost of implementing this altemative were developed based on an 
estimate of contaminated soil volume of 14,000 cy. The present worth of the altematives 
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assumes completion of the action within 12 months. The estimated costs of implementing 
Altemative 5 are: 

• Capital Costs: $3,200,000 
• O&M Costs: $0 
• Present Wortii: $3,200,000 

The foUowing major ARARs are cited for this altemative: 

This altemative compUes with the state of Oregon cleanup requirements. Although 
cleanup to backgiound is not achieved, the feasibiUty of cleanup to background was 
evaluated and considered not cost effective. This altemative provides for the 
required level of risk reduction to meet industrial future use standards at the ADA. 

This altemative compUes with RCRA requirements for hazardous waste 
identification and analysis (40 CPR 261.3); standards applicable to generators of 
hazardous wastes (40 CFT̂  262); closure requirements for interim status units (AO 
CFR 265, Subpart G); requirements applicable to treatment of hazardous wastes by 
off-site faculties that meet RCRA Standards for Owners and Operators of Hazardous 
Waste Treadnent, Storage, and Disposal Facilities (TSDF) (40 CFR 264); and land 
disposal resoictions (LDR) (40 CFR 268). The applicability of LDR wiU be 
determined by analyses to determine the hazardous characteristics of the soil with 
respect to the presence of toxic or reactive concentrations of metals, explosives, 
and/or pesticides. 

This altemative compUes with state of Oregon Air PoUution Control Regulations that 
require control of emission involved in the excavation and handling of contaminated 
soil. 

2.7.6 Institutional Controls 
Implementation of each of the above altematives for the cleanup of contaminated soU 
would require that institutional controls be placed upon the ADA because of die presence 
of UXO. The cost and scope of these controls wiU depend on the amount of site wide 
UXO clearance performed after the soil cleanup. In the absence of any site wide UXO 
clearance, maintaining controls equal to current Army security would be required. These 
controls include restricted access, fence maintenance, and security surveiUance. The 
prcsent worth cost of permanendy maintaining these existing controls is estimated at 
$1,000,000. 

2.7.7 UXO Clearance 
For any futurc use of the ADA diat is differcnt firom the current use, some degree of 
UXO rcmoval, or clearance, wiU be required. The level of clearance required wUI be 
specificaUy dependent on the future use decided upon for the ADA. For this reason, 
approaches based on different levels of clearance were evaluated. These approaches 
include: 

• Removal of UXO from the ground surface (surface clearance) 
• Detection and clearance of UXO to a depth of 1 foot (subsurface clearance) 
• Detection and clearance of UXO to a depth of 5 feet (subsurface clearance) 
• Detection and clearance of UXO to a depth of 20 feet (subsurface clearance) 
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At any level of UXO clearance operations, clearance of visible UXO from die ground 
surface is required. In typical surface clearance operations, a "sweep team" made up of 
several personnel walk abreast along estabUshed grids. The team members count and 
remove aU metalUc items. Explosive items encountered may be marked for later removal 
by personnel dained in explosive ordnance disposal. 

After a surface clearance has been completed, subsurface clearance to depths of up to 5 
feet is initiated by a subsurface survey usually conducted with hand-held magnetometers 
(metal detectors) passed over the surface to detect subsurface items. MetalUc items 
detected at depdis of 12 inches or less are often identified by probing and may be 
removed by hand during the survey. Items at greater depths are typically flagged. Once 
the survey is complete, the flagged locations are revisited to remove the item by 
excavation with shovels or, if necessaty, a backhoe. 

Qearance of UXO to a depdi of 20 feet (essentiaUy considered a complete clearance) 
would involve a combination of survey and excavation of the entire area to be cleared to 
provide for both UXO detection and removal. Such ah excavation would not be feasible 
across the entire ADA and the costs for extensive clearance to that degree would be 
prohibitive at over $500,000 per acre or over $900 million for the entire ADA. Although 
a 20-foot clearance is technicaUy feasible, it is impracticable and is not cost-effective. As 
a result, this altemative was dropped from further consideration. 

The prcsent worth costs of implementing each of the levels of UXO clearance rctained in 
the evaluation are estimated at: 

Surface Qearance: $l,212,000(completed within I year) 
Subsurface Clearance (to 1 foot): $7,225,0(X) (completed within 1 year) 
Subsurface Clearance (to 5 feet): $13,700,000 (completed within 2 years) 

Because of unknowns associated with the future use of the ADA as well as the fuU extent 
of contamination of the ADA by UXO, a phased approach to UXO clearance was 
assessed. Phase I of the clearance consists of the following: 

A metaUic object survey wiU be conducted over the entire ADA to obtain an 
approximate idea of how much metaUic debris would have to be removed to clear the 
ADA of possible ordnance. The present worth cost of this action is estimated at 
$1,800,000, 

• Concurrendy with the survey, a "visual sweep" wiU be conducted over the entire 
surface of the ADA to locate and remove objects identifiable as ordnance (surface 
clearance). The present worth cost of this action is estimated at $1,212,000. 

Phase n activities wiU be dependent on the future reuse selected for the ADA, As pan of 
the base closure process, a screening procedure wUl be used by the Army to develop 
plans for reuse of Army installations subject to base closure. As outUned in Interim 
Guidance "Army Base Closure Screening Process" (dated Februaty 8, 1994), the 
screening procedure consists of the following steps: 

1. AU Army installations wUl be screened with odier miUtaty departments, DoD 
agencies and instrumentalities, and the Coast Guard. At die same time, instaUations 
wUl be screened with other Federal departments and agencies to determine any use 
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for the property. AU parties must respond within 30 days with requirements for 
future use. 

2. The department or agency that demonstrates an initial interest in the closing property 
must submit a firm proposal on the future use of that property. The requesting 
department or agency must agree to reimburse die Army for the fuU fair market value 
of the property and transfer funds within two years of the initial request for the 
property. 

3. If not claimed under Steps One and Two, die property wUl be offered through the 
Department of Housing and Urban Development for homeless assistance purposes. 

4. Local redevelopment authorities wiU be advised with respect to the avaUabiUty of 
remaining unclaimed property. The redevelopment authority wUl have one year in 
which to express interest in writing for use of any buildings or property not claimed. 

5. Any remaining surplus property wUl be screened with state and local governments 
for pubUc purposes. A public agency wUl be required to advise of its need for the 
propierty within 20 calendar days. The state will be aUowed 60 days to comment. 

6. Any remaining property will be offered for sale to the general public on a 
competitive basis. 

Upon completion of this screening process and the establishment of a future use for the 
ADA (that is approved by DoD, the state of Oregon, and the local reuse committee), 
additional clearance of UXO to a depth that is protective for the final land use wiU be 
conducted. This Phase D clearance wiU b'̂  initiated within 15 mondis after the final land 
use decision has been reached. 

Because the full extent of UXO present at the ADA is unknown now, UXO removal 
costs could easily vaty. Table 11 illustrates die relationship between the possible future 
land uses and corresponding depths of UXO clearance, estimated costs of clearance, and 
the degree of institutional controls needed. 

When the Phase n clearance of UXO has been completed, appropriate institutional 
controls wUl be appUed to the ADA to permanendy limit the use of, and access to, the 
ADA consistent with the final use selected for the area and the degree to which UXO are 
cleared. The present worth cost of permanendy maintaining these controls is estimated at 
$1,000,000. 

2.8 Summaty of Comparative Analysis of Alternatives 

This seaion provides a summaty of the relative performance of each of die remedial 
altematives with respect to the nine CERCLA evaluation criteria. 

2.8.1 Threshold Criteria 

Overall protection of human health and the environment. Alternative 1, the No 
Action altemative, is not protective of human health and the environment Altemative 2 
wiU not result in the treatment or removal of any of the contaminated soil; however, this 
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Table 11: UXO Clearance levels, Costs, and Access Controls Required 

Land Use 

Current Army 
Use 

Recreational/ 
Wildlife 

Industrial 

Residential 

c 

Degree of Estimated Present 
Clearance Worth Cost of Clearance 

Surface Qearance/$3,012,000 
Survey (Phase I) 

Surface to 1 foot $1,212,000 to $7,225,000 

1 to 5 feet $7,225,000 to $13,700,000 

5 1 20 feet $13,700,000 to i900,000,000 

Access Controls 
Required 

Deed Restrictions, 
Security, Fencing 

Deed Resdictions, 
Security, Fencing 

Deed Resdictions, 
Security, and/or 
Fencing 

Deed Resdictions, 
Security, and/or 
Fencing 

4 4 
lfadtad.6706242.6m 

http://lfadtad.6706242.6m


altemative wiU reduce the risks associated widi potential contacts widi the soU and spread 
of contamination by dust 

Altematives 3 and 4 provide die best potential for effectively protecting human healdi and 
the environment from soU contamination at the ADA. These altematives result in the 
removal of all contaminated soU foUowed by treatment to prevent further threats imposed 
by the contaminants. FoUowing treatment the deated soUs wiU be placed in die on-site 
UMDA landfiU that wUl be properly maintained and monitored to ensure that overall 
protection is maintained. In tiiese altematives, aU actions associated with the cleanup are 
conducted on site and therefore preclude any risks associated widi off-site dansport of 
contaminated or treated soils. 

Altemative 5 involves the treatment of only those soUs that are defined as hazardous -
contaminants in the odier soils would be left und-eated. However, the disposal of ixith 
treated soU and und-eated nonhazardous soU in Altemative 5 would be to a properly 
maintained and monitored landfill. This altemative involves the d̂ ansport of contaminated 
soil off site, which presents potential risks to human health and die environment outside 
the boundaries of UMDA. 

Removal of UXO consistent widi the selected land use wiU provide for a reduction of 
risks and hazards associated with their presence at the ADA. The continued use of 
institutional condxils wiU further provide long-term protection of human health and safety 
with respect to UXO. 

Compliance with ARARs. Altemative 1 does not comply with ARARs. Altematives 
3, 4, and 5 comply with all ARARs. 

State soil cleanup requirements are met by Altematives 3,4, and 5 in that contaminants at 
the ADA sites are reduced to the lowest levels that are protective and feasible. The state 
of Oregon requirement to determine the feasibiUty of cleanup to background was 
evaluated by estimating costs to clean up aU the ADA to standards based on residential 
land use that most closely match background levels. The cleanup to residential land use 
standards at the ADA would cost approximately twice as much as cleanup to industrial 
use standards. Since both cleanups would achieve the required level of risk reduction to 
meet industrial future use standards at the ADA, the additional cleanup cost to reach 
residential (or background) standards is not cost-effective. 

Contaminant concentrations are not reduced in /Utemative 2. The state of Oregon 
considers the use of caps or covers as measures to supplement cleanups. They may be 
used as substitutes for cleanup only if it is determined that no other cleanup methods are 
protective and feasible. • As a resulL Altemative 2 may not meet state requirements. 

Altematives 3,4, and 5 wiU comply with appUcable RCRA regulations and standards 
including those estabUshing requirements for meeting treatment standards for hazardous 
wastes, hazardous waste analysis and identification, hazardous waste incineration, 
standards for generators of hazardous wastes, hazardous waste transport and dTeatment, 
and closure of interim stams units. 

Altematives 3,4, and 5 wUl comply with state and federal ARARs that regulate and 
control air emissions resulting from remedial actions including soil excavation and 
treatment 
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UXO removed as part of the cleanup (including those UXO found in the soil covered or 
excavated as part of Altematives 2 through 5) wiU be deactivated on site by detonation or 
opien buming in accordance with RCRA requirements and conditions of existing RCRA 
interim status permit requirements at the ADA. These UXO are considoed hazardous 
wastes because their presence at the ADA is a result of a disposal action and because they 
may have the characteristic of reactivity. 

Two of the sites to be cleaned up at the ADA (Sites 16 and 32) are currendy operating 
under RCRA interim status to allow for the ongoing destruction of ordnance and 
propeUant at UMDA. The cleanup described in this ROD wiU satisfy the requirements for 
closure of tiiese sites under RCRA guideUnes (40 CFR 265 Subpart G). Typically with 
RCRA closures, wastes left in place are capped and ground water weUs are installed and 
monitored for thirty years under post-closure care in order to ensure protection of ground 
water. At Sites 16 and 32, wastes left in place are not considered a threat to ground 
water. Therefore, remediation under this ROD is more appropriate because risk-based 
levels wUl be met and post-closure care (including security and access restrictions) wiU be 
provided as part of t̂ ê remedy. 

2.8.2 Primaty Balancing Criteria 

Long-term effectiveness. Altemative 1 does not provide for any long-term risk 
reduction and therefore does not demonstrate long-term effectiveness. 

Under normal circumstances, soil covers such as those to be implemented in Altemative 2 
may be long-term and permanent solutions to the spread of contamination. However, 
they are considered less long-term and permanent than altematives that involve d-eatment 
of the contaminated soil. The imposition of institutional controls to limit access to and 
use of the ADA wUl enhance the long-terai effectiveness and permanence of diis method 
of containment 

Altematives 3 and 4 wiU result in the treatment of aU contaminated soil, which offers 
long-term effectiveness. This effectiveness is further enhanced by disposing of the 
deated soU in a properly maintained and monitored landfiU, 

Altemative 5 results in the treatment of only hazardous soUs. Untreated soils wUl 
continue to present risks that are only moderately reduced by their disposal in a 
maintained and monitored landfiU. 

The removal of UXO (including those UXO found in the soU covered or excavated as 
part of Altematives 2 through 5), effectively and permanently reduces the risks associated 
with their presence. 

Reduction In toxicity, mobility, or volume of contaminants through treatment. 
Alternative 1 does not reduce the toxicity, mobUity, or volume of contaminants. . 
Altemative 2 does not involve the treatment of contaminated soUs and therefore does not 
achieve reductions in toxicity or volume of contaminants through treatment. However, 
the mobUity of contaminants is reduced in Altemative 2 by the addition of a clean soil 
cover. 

Altematives 3,4, and 5 will result in varying degrees of reducing the toxicity, mobiUty, 
or volume of contaminants through treatment. All of these altematives result in the 
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immobUization of contaminants (by trapping them in a concrete-like material); however, 
only Altematives 3 and 4 wUl result in the immobiUzation of aU contaminants. 

Alternative 4 wUl result in the desdoiction of explosive contaminants by incineration, 
thereby decreasing their toxicity and volume. 

The removal and deactivation of UXO wiU reduce the volume of contaminants present at 
die ADA. 

Short-term effectiveness. Altemative I is effective in the near term, since public 
access to UMDA is currendy restricted. Operations associated with Altemative 2 are not 
expected to increase the risks to the community since no contaminants wiU lie released to 
the environment Operations associated with Altematives 3,4, and 5 provide the 
potential for risks to human health and the environment as they involve the removal, 
handling, treadnent, and transport of contaminated soil and treated soil. Risks to the 
environment as well as workers involved in the various activities of these altematives wiU 
be minimized through the appUcation of proper engineering cond-ols (such as wetting the 
soil to minirnize dust emissions) and the use of personal protective equipment 
Altematives 3 and 4 wiU present fewer risks to the community than Altemative 5 since no 
actions are conducted off site. 

Safety risks and hazards associated with the removal and deactivation of UXO wUl be 
minimized by using trained safety personnel and maintaining adequate distances between 
clearance operations and other activities. 

Altematives 2 through 5 and UXO clearance could be implemented in one to two years. 

Implementability. There are no technical or adminisfrative difficulties likely in 
implementing Altemative 1 since no actions wUl be required. Activities involved in 
carrying out Altematives 2 through 5, as weU as UXO clearance, have been successfully 
used in other cleanups. Services, materials, and equipment are readUy available for their 
performance. Administrative difficulties arc expected to be fewest for Altemative 3. 
SoUdification/stabiUzation wiU require treatabiUty studies to develop a chemical additive 
mixture that wiU meet deatment requirements. Administrative difficulties are more likely 
for Altemative 4, which requires a trial bum for incineration, and Altemative 5, which 
involves the off-site transport of hazardous soils. 

Cost. The estimated capital, O&M, and present worth costs for each remedial altemative 
are as follows: 

Alternative 
1 
2 
3 
4 
5 

C9Plt9l C95t 
0 

$ 290,000 
$ 1,100,000 
$ 3,400,000 
$ 3,200,000 

05.M Cost 
0 

$ 10,000 
$ 1,300,000 
$ 4,100,000 

0 

Present Worth Cost 
0 

$ 300,000 
$ 2,400,000 
$ 6,900,000 
$ 3,200,000 

Present worth costs to conduct the various levels of UXO clearance evaluated arc 
estimated as: 
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Level of Clearance Present Wprtti COSt 
Surface Qearance $ 1,212,000 
Subsurface Clearance (to 1 foot) $ 7,225,000 
Subsurface Clearance (to 5 feet) $13,700,000 

2.8.3 Modifying Criteria 

State acceptance. The state of Oregon concurs witii tiie Army and EPA in the 
selection of Altemative 3 for the cleanup of contaminated soUs at the ADA. In addition, 
die state concurs with the initial conduct of a surface clearance and detection of UXO and 
the detection and quantification of subsurface UXO across the ADA (Phase I clearance 
actions), and with the Army's commitment for additional UXO clearance as necessaty 
consistent with die final land use designation for the ADA (Phase II clearance). The State 
of Orcgon Concurrcnce Letter is provided in attachment B of this ROD. 

Public acceptance. Based on the absence of any negative comments from the pubUc, 
the pubUc supports Jie selection of Altemative 3 as well as the phased approach to be 
taken widi rcspect to the removal and quantification of UXO. 

2.9 Selected Remedy 

The selected remedy to clean up the soU contamination associated with die UMDA is 
Altemative 3, On-Site Treatment of AU Contaminated SoU by SoIidification/StabiUzation 
and On-Site Disposal. This altemative was selected because it is protective, feasible, and 
cost-effective. The specific steps to be employed in this cleanup include: 

Excavation of approximately 14,000 cy of contaminated soil at ADA Sites 15, 
17, 19, 31, and 32 (Area D). UXO would be removed from these sites during 
excavation as necessaty to permit safe excavation and access. 
Treatment by a mobUe soUdification/stabUization system. 
Disposal of treated soU from the solidification/stabiUzation system into the on-
site UMDA landfiU. 
Restoration of excavated areas with clean backfiU and vegetation. 

In addition to the cleanup of contaminated soUs, safety and environmental risks due to the 
presence of UXO wiU be quantified and reduced in two phases, as described below. 

Phase I wiU consist of the following: 

• A metalUc object survey wiU be conducted over the entire ADA to better 
estimate the quantity of metaUic debris that would have to be removed to clear 
the ADA of possible ordnance (at an estimated cost of $1,800,000). 
Concurrendy widi the survey, a "visual sweep" wUl be conducted over the 
entire surface of the ADA to locate and remove objects identifiable as ordnance 
(at an estimated cost of $I,212,0(X)). 

Phase n activities wiU be dependent upon the future reuse selected for the ADA. As part 
of the base closure process, future reuse for the ADA wUl be decided by DoD, the state of 
Oregon, and the local community. When a suitable future reuse has been finalized. 
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additional UXO clearance wiU be conducted to a depth that is protective for the final land 
use (as shown in Table 11). 

Upon completion of Phase II UXO clearance actions, appropriate institutional controls 
will be appUed to the ADA to permanentiy Umit the use of, and access to, the ADA 
consistent with the final use selected for the area and the degree to which UXO are 
cleared. Such controls may include deed restrictions, maintenance of existing fencing, 
and/or security. The present worth cost of permanentiy maintaining these controls is 
estimated at $ 1,000,000. 

In summaty. Phase I of the UXO removal wUl be conducted concurrendy with the 
cleanup of contaminated soU. Phase n wUl be initiated withui 15 months after the final 
land use and disposal decision is made on the ADA. 

In order to ensure that this cleanup remedy continues to be protective, a site review wiU 
be conducted evety five years. Tlus review wUI include verifying that institutional 
controls remain in place and that land use of the ADA has not changed. In addition, any 
land transfer wUl be subject to CER(XA/SARA Section 12(Xh) provisions. 

Z10 Statutoty Determinations 

The selected remedy satisfies the foUowing requirements under Section 121 of CERCLA: 

• Protect human health and the environment 
• Comply with ARARs 
• Be cost effective 
• UtUize permanent solutions and altemative treatment technologies or resource recovety 

technologies to the maximum extent practicable 
• Satisfy the preference for treatment as a principal element 

2.10.1 Protection of Human Health and the Environment 
The selected remedy, Altemative 3, wUl reduce risks posed to future users of the ADA 
through treatment of excavated soUs by stabiUzation/soUdification, followed by on-site 
disposal of the treated soUs in the UMDA landfiU, and restoration of excavated areas with 
clean backfiU and vegetation. The clean backfUl and vegetation will minimize direct 
contact with any residual contamination remaining after excavation. Excavation of 
contaminated soil followed by treatment and disposal of treated soU in a maintained and 
monitored landfill should achieve the foUowing: 

• Health risks associated with exposure to carcinogens in the treated soU and in soil that 
remains in place will be reduceid to within the NCP's acceptable range of 1 x 10-4 to 
1 X 10-6 (for an industrial use scenario). 

• Noncarcinogenic health risks wUl be reduced to levels at or below a hazard quotient of 
one. 

• Environmental protection is achieved by reducing contaminant concentrations and 
providing a clean soil layer to support a vegetative cover. 

• Health, safety, and environmental risks are reduced by removing UXO to a depth 
consistent with the selected final land use, thereby significandy reducing the potential 
for contact and accidental detonation. 
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No unacceptable short-term risks or cross-media impacts wiU be caused by 
implementation of Altemative 3 or removal and detection of UXO. During remediation, 
adequate protection wUI be provided to the community and the environment by 
cond̂ olUng dust generated during materials handUng operations. In addition, workers wiU 
be providai with personal protective equipment and air monitoring during all phases of 
remediation. Safety risks and hazards associated with the removal and deactivation of 
UXO wiU be minimized by using trained safety personnel and maintaining adequate 
distances between clearance operations and other activities. 

Z10.2 Compliance with ARARs 
The discussion below addresses compUance of the selected remedy with chemical-
specific, location-specific, and action-specific ARARs. 

Chemical-specific ARARs. The selected remedy complies with the state of Oregon 
cleanup requirements as set forth in the Oregon Hazardous Substance Remedial Action 
Rules. Although cleanup to background is not achieved, the feasibility of cleanup to 
background was evaluated and considered not cost-effective. This altemative provides 
the lowest residual contaminant levels feasible and protective for future industrial use of 
die ADA. 

The selected remedy complies with RCRA requirements regarding the identification and 
Usting of hazardous waste (40 CFR 261.3); and land disposal restrictions (40 CFR 268). 

Location-specific ARARs. The selected remedy complies with requirements of the 
Endangered Species Act (40 CFR 502) to ensure diat no remedial actions wiU proceed 
that wUl negatively affect endangered or threatened species. 

Action-specific ARARs. The selected remedy complies with state of Oregon Air 
Pollution Condol Regulations that require condxil of emissions involved in the excavation 
and handling of contaminated soU. 

The selected remedy compUes with RCRA requirements regarding the design and 
operating standards for treadnent units (40 CFR 264); standards applicable to generators 
of hazardous wastes (40 CFR 262); and closure requirements for interim status units 
(40 CFR 265 Subpart G). 

2.10.3 Cost-Effectiveness 
The selected remedy provides overall effectiveness proportionate to its costs. As part of 
the evaluation of cost-effectiveness, the state of Oregon requirement to determine the 
feasibiUty of cleanup to background was considered. The feasibility of cleanup to 
background was evaluated by estimating costs to clean up aU the ADA to standards based 
on residential land use that most closely match background levels. In this estimate it was 
determined that approximately 33,000 cy of soil would require treatment. Costs of 
implementing Altemative 3 to clean up this volume of soU total $4,800,000. This cost is 
twice that required to achieve cleanup of chemically contaminated sites to meet indusdial 
future use standards at the ADA. Because it is not reasonably foreseeable diat the ADA 
wUl be used for future residential use, it has been determined that the additional cleanup 
cost to reach residential (or background) standards is not cost-effective. 
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2.10.4 Utilization of Permanent Solutions and Alternative Treatment 
Technologies or Resource Recovety Technologies to the Maximum 
Extent Practicable 

The selected remedy is a permanent solution dial provides the best balance of tradeoffs 
among the altematives. Altemative I faUs to meet the threshold criteria of overaU 
protection and compUance with ARARs and is thus clearly unacceptable. Although 
Altemative 2 provides a degree of overall protection, it does not comply with ARARs. 
Altematives 3,4, and 5 meet die tiireshold criteria. These altematives arc comparable in 
terms of short-term effectiveness and impIementabiUty. These altematives differ in terms 
of degree of protectiveness afforded and cost. Altematives 3 and 4 provide a greater 
degree of protectiveness than Alternative 5 since diey involve the d-eatment of aU 
contaminated soil excavated from the ADA sites. Altemative 3 is the lowest cost of these 
three altematives. Altemative 3 is the least costiy of these altematives, and since it meets 
aU of the criteria of the protective altematives, its selection as the selected rcmedy is 
justified. 

The selected remedy meets the statutoty requirement to utiUze permanent solutions and 
altemative deatment technologies to the maximum extent practicable. 

2.10.5 Preference for Treatment as a Principal Element 
The statutoty preference for treadnent is satisfied by using stabilization/solidification to 
treat all contaminated soU excavated from the ADA sites. 

2.11 Documentation of Significant Changes 

The selected remedy was the preferred altemative presented in the Proposed Plan. No 
changes have been made. 
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3.0 Responsiveness Summaty 

The final compionent of the ROD is the Responsiveness Summaty, which serves two 
purposes. First it provides the agency decision makers with information about 
community preferences regarding the remedial altematives and general concems about the 
site. Second, it demonsdates to members of the public how their comments were taken 
into account as part of the decision-making process. 

As part of the instaUation's community relations program, the UMDA command 
assembled in 1988 a TRC composed of elected and appointed officials and other 
interested citizens fix)m the surrounding communities. (Quarterly meetings provide an 
opportunity for UMDA to brief the TRC on installation environmental restoration projects 
and to soUcit input from die TRC. Two TRC meetings were held diat included 
presentations and discussions on the remedial altematives considered and evaluated as 
part of the feasibUity study for the ADA Operable Unit 

In December 1993, die TRC was expanded to a Restoration Advisoty Board (RAB) in 
accordance with DoD guidance. Two RAB meetings were held during the selection of 
the propxjsed cleanup altemative for the ADA. 

The FeasibiUty Study and Proposed Plan for the ADA Operable Unit were made available 
to the pubUc on Febmaty 15, 1994. These documents were made available at die 
following locations: UMDA Building 32, Hermiston, Oregon; the Hermiston Public 
Libraty, Hermiston, Oregon; and the EPA office in Portiand, Oregon. Notice of the 
public comment period, public meeting, and avaUabiUty of the Proposed Plan was 
pubUshed in the Hermiston Herald, the Tri-City Herald, and die East Oregonian in 
Februaty 15, 1994. The public comment period ended on March 17, 1994. 

A pubUc meeting was held at Armand Larive Junior High School, Hermiston, Oregon, 
on March 2,1994, to inform the pubUc of the prefeired altemative and to seek public 
comments. At this meeting, representatives from UMDA, USAEC, EPA, ODEQ, and 
Arthur D. Little, Inc. presented the proposed remedy. Approximately 10 persons from 
die public and media attended die meeting. There were no questions asked during the 
informal question and answer period specific to the Proposed Plan for die ADA. 

A formal statement regarding the Proposed Plan for the ADA was made by a member of 
the Oregon National Guard (ONG). This statement was made to convey a preliminaty 
interest in the future use of the ADA for ONG training purposes. A potential future use 
of the ADA under consideration by the ONG includes the use of a 2,000 meter by 2,000 
meter area for tracked vehicles and maintaining other ADA property as an impact area. 

Two written comments were received during the comment period and expressed Concem 
about the incineration of explosives and weapons on site at UMDA. The comments were 
not addressed to a specific operable unit; however, they appear to relate specificaUy to the 
Explosives Washout Plant Operable Unit since the proposed remedy for the cleanup of 
that site involves the thermal oxidation of explosive contaminants in an afterbumer. No 
aspect of the proposed cleanup for the ADA involves incineration. 
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Attachment A 
Site Investigation and Assessment Documents 

The following documents contain the results of the site investigation and assessments of 
cleanup actions for the ADA. These documents were made avaUable to the pubUc at the 
mformation repositories located at UMDA Building 32, Hermiston, Oregon; the 
Hermiston Public Libraty, Hermiston, Oregon; and the EPA offices in Portiand, Oregon. 

Remedial Investigation Report for the Umatilla Depot Activity, Hermiston, Oregon. 
Prepared by Dames & Moore for the U.S. Army Toxic and Hazardous Materials Agency, 
1992. 

Human Health Baseline Risk Assessment Umatilla Depot Activity, Hermiston, Oregon. 
Prepared by Dames & Moore for the U.S. Army Toxic and Hazardous Materials /.^ency, 
1992. 

Ecological Assessment (EA) Report, Umatilla Depot Activity, Hermiston, Oregon. 
Prepared by Dames & Moore for the U.S. Army Toxic and Hazardous Materi^s Agency, 
1993. 

Feasibility Study for the Ammunition Demolition Activity Area (Operable Unit 4) at the 
Umatilla Depot Activity. Prepared by Arthur D. Litde, Inc. for the U.S. Army 
Environmental Center, 1993. 
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Attachment B 
State of Oregon Letter of Concurrence 
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July 26, 1994 DEPARTMENT "Q: 

E.NJVTRONME.NT.^l 
Mr. Chuck Clarke ^,_.,^^j.^y ' 
Regional Administrator, Region 10 ' ' 
U. S. Environmental Protection Agency 
1 200 Sixih Avenue 
Seartle, WA 98101 

Re: Umatilla Depot Act iv i ty 
Ammunit ion Demolit ion Act iv i ty 
Operable Unit 
Record of Decision 

Dear Mr. Clarke: 

The Oregon Department of Environmental Quality (DEQ) has reviewed the final Record of 
Decision, tor the Ammun i t ion Demoli t ion Act iv i ty (ADA) Area Operable Unit at the U.S. Army 's 
Umatilla Depot Ac t iv i ty (UMDA). I am pleased to advise you that DEQ concurs w i th the 
remedy recommended by EPA and the Army. The major components of that remedy include: 

• Excavation of contaminated soil f rom Sites number 15, 17 , 19, 3 1 , and 32 
(approximately 14 ,000 cubic yards of soil). Unexploded ordnance (UXO) would be 
removed from these sites as necessary to allow sdfe access and soil excavation: 

• Treatment of contaminated soil by solidif ication/stabil ization to produce a cement-l ike 
soil mixture; 

• Disposal of the t reated soil in the UMDA Act ive Landfil l: and, 

• Replacement of excavated soils w i t h clean soil and revegetation of the area. 

In addition, a phased approach wi l l be taken to locate and remove UXO from the entire ADA 
area t o a level that is consistent w i t h the future land use selected for the ADA area. Following 
those actions, inst i tut ional controls wi l l be applied to permanentiy control access to and use 
of the ADA area, consistent w i t h the final land use selected. 

I f ind that this remedy is protect ive, and to the maximum extent practicable is cost ef fect ive, 
uses permanent solut ions and alternative technologies, is effect ive and implementable. 
Accordingly, it satisf ies the requirements of ORS 465 .315 ,and OAR 340-122-040and 0 9 0 . 

811 SW Sixth Avenue 
Portland, OR 97204-1391 
(503) 229-5696 
TDD (503) 229-6993 ^ 
DEQ.1 
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It is understood that placement of any treated wastes from this operable unit into the Depot's 
Act ive Landfill is subject to the requirements of the permit for the landfil l , previously issued 
by this Department. 

If you have any questions concerning this matter, please contact Bill Dana of DEQ's Waste 
Management and Cleanup Division at (503) 229-6530 . 

Sincerely, 

_jUî  Vy^lv. 

Fred Hansen 
Director 

BD:rn 
SITE\SM5d39 
cc: Lewis D. Walker, DOD 

LTC. Moses Whi tehurst , Jr., UMDA 
Harry Craig, EPA-OOO 
Jeff Rodin, EPA, Seattle 
Bill Dana. DEQAA/MCD 
Stephanie Hallock. DEQ/ERO 




